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SAME

(57) A high-voltage connector is disclosed. The
high-voltage connector contains TPA and CPA mecha-
nisms, and is designed to be a female electrical connec-
tor. After connecting a male electrical connector to the
high-voltage connector, N numbers of first terminals in
the male electrical connector contacts N numbers of sec-
ond terminals in the female electrical connector (i.e., the
high-voltage connector), respectively. In the meantime,
the TPA mechanism actuates to fix the connection be-
tween each first terminal and each second terminal.
Moreover, the CPA mechanism also actuates to fix the
connection between a first insulative housing of the male
electrical connector and a second insulative housing of
female electrical connector. It is worth further stating that,
high-voltage connector has many advantages, including
being modularized and having simple structure.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to the technology
field of new energy source, and more particularly to a
high-voltage connector for application in an alternative
fuel vehicle.

2. Description of the Prior Art

[0002] Alternative fuel vehicle is a motor vehicle that
runs on alternative fuel rather than traditional petroleum
fuels (petrol or petrodiesel), and there are various types
of alternative fuel vehicle currently, including hybrid elec-
tric vehicle (HEV), battery electric vehicle (BEV), plug-in
hybrid electric vehicle (PHEV), and fuel-cell electric ve-
hicles (FCEV). Nowadays, many countries have regard-
ed how to develop and promote the alternative fuel ve-
hicle domestically.
[0003] It is worth noting that, high-voltage connector is
one of necessary electronic components for an alterna-
tive fuel vehicle, and is found to include many drawbacks,
such as not being modularized and not having simple
structure. In general, a high-voltage connector is required
to possess high reliability and good stability, and com-
monly comprises: an insulative housing, a plurality of ter-
minals, a terminal position assurance (TPA) mechanism,
and a connector position assurance (CPA). For example,
China patent publication No. CN112088469A has dis-
closed one type of high-voltage connector which includes
the TPA and CPA designs. On the other hand, Taiwan
patent publication No. TW201818615A has disclosed an-
other one type of high-voltage connector which also in-
cludes the TPA and CPA designs.
[0004] However, it is a pity that there are still rooms for
improvement in the conventional designs on the TPA
and/or CPA mechanisms. In view of that, inventors of the
present application have made great efforts to make in-
ventive research and eventually provided a high-voltage
connector and electrical connector assembly having the
same.

SUMMARY OF THE INVENTION

[0005] The primary objective of the present invention
is to disclose a high-voltage connector containing TPA
and CPA mechanisms. This novel high-voltage connec-
tor is designed to be a female electrical connector. After
connecting a male electrical connector to the high-volt-
age connector, N numbers of first terminals in the male
electrical connector contacts N numbers of second ter-
minals in the female electrical connector (i.e., the high-
voltage connector), respectively. In the meantime, the
TPA mechanism actuates to fix the connection between
each first terminal and each second terminal. Moreover,

the CPA mechanism also actuates to fix the connection
between a first insulative housing of the male electrical
connector and a second insulative housing of female
electrical connector.
[0006] For achieving the primary objective mentioned
above, the present invention provides an embodiment of
the high-voltage connector, comprising;

a first insulative housing containing N numbers of
channels, wherein N is a positive integer;
N numbers of first accommodating members, where-
in each said first accommodating member has a front
opening and a rear opening, and being connected
to the first insulative housing so as to make the rear
opening communicate with the channel;
N numbers of terminal units, being disposed in said
N numbers of first accommodating members, re-
spectively; wherein each said terminal unit has a first
conductive member, and the first conductive mem-
ber has a wire connecting portion positioned in the
channel and a first terminal contacting portion posi-
tioned in the first accommodating members;
a peripheral frame, comprising: a first top plate con-
nected to a top surface of the first insulative housing,
a first bottom plate connected to a bottom surface of
the first insulative housing, a first left plate, and a
first right plate; wherein the first top plate is provided
with a position limiting structure comprising a first
recess and a second recess thereon, a left channel
being encircled by the first left plate, the first top plate,
the first bottom plate, and a left-side surface of the
first insulative housing, a right channel being encir-
cled by the first right plate, the first top plate, the first
bottom plate, and a right-side surface of the first in-
sulative housing, a receiving opening being encir-
cled by the first top plate, the first bottom plate, the
first left plate, and the first right plate, and said N
numbers of terminal units being positioned in the re-
ceiving opening; and
a first position limiting device, comprising:

a first main plate having at least one first position
limiting block on a bottom surface thereof,
wherein the first position limiting block falls into
the first recess or the second recess in case the
first main plate is moved to a first position or a
second position;
a first right position limiting unit, comprising a
first right connection plate that is connected with
the first main plate and a right propping member
positioned in the right channel; and
a first left position limiting unit, comprising a first
left connection plate that is connected with the
first main plate and a left propping member po-
sitioned in the left channel.

[0007] Moreover, the present invention also discloses
an electrical connector assembly, comprising:

1 2 



EP 4 228 103 A1

3

5

10

15

20

25

30

35

40

45

50

55

a female connector, comprising:

a first insulative housing containing N numbers
of channels, wherein N is a positive integer;
N numbers of first accommodating members,
wherein each said first accommodating member
has a front opening and a rear opening, and be-
ing connected to the first insulative housing so
as to make the rear opening communicate with
the channel;
N numbers of terminal units, being disposed in
said N numbers of first accommodating mem-
bers, respectively; wherein each said terminal
unit has a first conductive member, and the first
conductive member has a wire connecting por-
tion positioned in the channel and a first terminal
contacting portion positioned in the first accom-
modating members;
a peripheral frame, comprising: a first top plate
connected to a top surface of the first insulative
housing, a first bottom plate connected to a bot-
tom surface of the first insulative housing, a first
left plate, and a first right plate; wherein the first
top plate is provided with a position limiting struc-
ture comprising a first recess and a second re-
cess thereon, a left channel being encircled by
the first left plate, the first top plate, the first bot-
tom plate, and a left-side surface of the first in-
sulative housing, a right channel being encircled
by the first right plate, the first top plate, the first
bottom plate, and a right-side surface of the first
insulative housing, a receiving opening being
encircled by the first top plate, the first bottom
plate, the first left plate, and the first right plate,
and said N numbers of terminal units being po-
sitioned in the receiving opening; and

a first position limiting device, comprising:

a first main plate having at least one first position
limiting block on a bottom surface thereof,
wherein the first position limiting block falls into
the first recess or the second recess in case the
first main plate is moved to a first position or a
second position;
a first right position limiting unit, comprising a
first right connection plate that is connected with
the first main plate and a right propping member
positioned in the right channel; and
a first left position limiting unit, comprising a first
left connection plate that is connected with the
first main plate and a left propping member po-
sitioned in the left channel; and

a male connector, comprising:

a second insulative housing;
N numbers of second accommodating members

connected to the second insulative housing,
wherein each said second accommodating
member has a front opening;
N numbers of second conductive members, be-
ing disposed in said N numbers of second ac-
commodating members, respectively; wherein
each said second conductive member has a
second terminal contacting portion positioned in
the second accommodating members and a
plugging portion protruded out of a bottom sur-
face of the second insulative housing;
a second left position limiting unit, comprising a
left arm extended from a left-side surface of the
second insulative housing and a left position lim-
iting member connected to the left extension
arm; and
a second right position limiting unit, comprising
a right arm extended from a right-side surface
of the second insulative housing and a right po-
sition limiting member connected to the right ex-
tension arm;
wherein after the male connector is connected
to the female connector, said N numbers of sec-
ond accommodating members being received
in the receiving opening of the female connector,
and said N numbers of first accommodating
members of the female connector being inserted
into said N numbers of second accommodating
members of the male connector, respectively,
such that each said first terminal contacting por-
tion contacts with each said second terminal
contacting portion contacts, thereby making
each said first conductive member be electrical-
ly connected to each said second conductive
member;
wherein after said N numbers of second accom-
modating members are received in the receiving
opening of the female connector, the left position
limiting member being stayed in the left channel
so as to be propped by the left propping member,
and the right position limiting member being
stayed in the right channel so as to be propped
by the right propping member.

[0008] In one embodiment, two sides of each said first
accommodating member are both provided with a groove
and a side opening thereon, and a top opening is formed
on a top side of said first accommodating members.
[0009] In one embodiment, each said terminal unit fur-
ther has a shielding frame consisting of a second top
plate, a second bottom plate, a second left plate, and a
second right plate; wherein the second top plate is pro-
vided with at least one position limiting opening thereon,
the second left plate having a first elastic member, the
second right plate having a second elastic member, a
second receiving opening is encircled by the second top
plate, the second bottom plate, the second left plate, and
the second right plate, and there is a stopping member

3 4 
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disposed at an edge of the second receiving opening.
[0010] In one embodiment, the female connector fur-
ther comprises:

N numbers of second position limiting devices, being
connected to said N numbers of first accommodating
members, respectively; wherein each said second
position limiting device comprises:

a second main plate having at least one second
position limiting block on a bottom surface there-
of;
a second right connection plate, being connect-
ed with the second main plate, and being pro-
vided with an embedding block and a propping
block on a surface thereof; and
a second left connection plate, being connected
with the second main plate, and being also pro-
vided with one said embedding block) and one
said propping block on a surface thereof;

wherein the embedding block of said second right
connection plate and the embedding block of said
second left connection plate are embedded in two
said groove of said first accommodating member in
an initial state;
wherein after the second main plate is pressed down,
the embedding block of said second right connection
plate and the embedding block of said second left
connection plate are released from two said grooves,
and then downward moving so as to get into two said
side opening of said first accommodating member,
such that the first elastic member of said second left
plate is propped by the embedding block of said sec-
ond left connection plate, the second elastic member
of said second right plate being propped by the em-
bedding block of said second right connection plate,
and the second position limiting block of said second
main plate falling into the position limiting opening
of said second top plate.

[0011] In one embodiment, the left-side surface and
the right-side surface of the first insulative housing are
both further provided with a guide groove thereon, and
the position limiting structure further comprises a protru-
sion block disposed between the first recess and the sec-
ond recess.
[0012] In one embodiment, the first bottom plate is pro-
vided with a left recess and a right recess thereon, and
the left recess and the right recess being positioned in
the left channel and the right channel, respectively.
[0013] In one embodiment, the first left position limiting
unit further comprises a left engaging member confining
in the left recess, and the first right position limiting unit
further comprises a right engaging member confining in
the right recess.
[0014] In one embodiment, the right propping member
has a left sliding block capable of sliding in the guide

groove of the right-side surface of the first insulative hous-
ing, and the left propping member has a left sliding block
capable of sliding in the guide groove of the left-side sur-
face of the first insulative housing.
[0015] In one embodiment, the first left plate is provid-
ed with a long left opening thereon, and a left return stop
portion is formed between a front side of the first left plate
and the long left opening, such that a bottom of the left
position limiting member is engaged by the left return
stop portion, thereby preventing the left position limiting
member from returning.
[0016] In one embodiment, the first right plate is pro-
vided with a long right opening thereon, and a right return
stop portion is formed between a front side of the first
right plate and the long right opening, such that a bottom
of the right position limiting member is engaged by the
right return stop portion, thereby preventing the right po-
sition limiting member from returning.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The invention as well as a preferred mode of
use and advantages thereof will be best understood by
referring to the following detailed description of an illus-
trative embodiment in conjunction with the accompany-
ing drawings, wherein:

FIG. 1A shows a first stereo diagram of a high-volt-
age connector according to the present invention;
FIG. 1B shows a second stereo diagram of the high-
voltage connector;
FIG. 1C shows a third stereo diagram of the high-
voltage connector;
FIG. 2A shows a first exploded view of the high-volt-
age connector;
FIG. 2B shows a second exploded view of the high-
voltage connector;
FIG. 3A shows a first stereo diagram of an electrical
connector assembly according to the present inven-
tion;
FIG. 3B shows a second stereo diagram of the elec-
trical connector assembly;
FIG. 3C shows a third stereo diagram of the electrical
connector assembly;
FIG. 4 shows a stereo diagram of N numbers of sec-
ond conductive members and the high-voltage con-
nector;
FIG. 5A and FIG. 5B show kinematic diagrams of a
shielding frame and a second position limiting device
in case of achieving terminal position assurance
(TPA); and
FIG. 6A and FIG. 6B show kinematic diagrams of a
peripheral frame, a first position limiting device, a
second left position limiting unit, and a second right
position limiting unit in case of achieving connector
position assurance (CPA).
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0018] To more clearly describe a high-voltage con-
nector for application in an alternative fuel vehicle, em-
bodiments of the present invention will be described in
detail with reference to the attached drawings hereinaf-
ter.

High-voltage connector

[0019] With reference to FIG. 1A, FIG. 1B and FIG. 1C,
there are shown a first stereo diagram, a second stereo
diagram and a third stereo diagram a high-voltage con-
nector according to the present invention. Moreover, FIG.
2A shows a first exploded view of the high-voltage con-
nector, and FIG. 2B shows a second exploded view of
the high-voltage connector. The present invention dis-
closes a high-voltage connector, which is designed to be
a female electrical connector, and comprises: a first in-
sulative housing 10 containing N numbers of channels
101, N numbers of first accommodating members 11, N
numbers of terminal units 12, a peripheral frame 13, a
first position limiting device 14, and N numbers of second
position limiting devices 15. According to the present in-
vention, each said first accommodating member 11 has
a front opening and a rear opening, and being connected
to the first insulative housing 10 so as to make the rear
opening communication with the channel 101. Moreover,
said N numbers of terminal units 12 are disposed in said
N numbers of first accommodating members 11, respec-
tively, wherein each said terminal unit 12 has a first con-
ductive member 121, and the first conductive member
121 has a wire connecting portion positioned in the chan-
nel 101 and a first terminal contacting portion positioned
in the first accommodating members 11.
[0020] As described in more detail below, in case of
connecting a male connector to the female connector 1
(i.e., the high-voltage connector), the peripheral frame
13 cooperates with the first position limiting device 14 so
as to achieve connector position assurance (CPA). The
peripheral frame 13 comprises a first top plate 13T con-
nected to a top surface of the first insulative housing 10,
a first bottom plate 13B connected to a bottom surface
of the first insulative housing 10, a first left plate 13L, and
a first right plate 13R. According to the present invention,
the first top plate 13T is provided with a position limiting
structure comprising a first recess 13T1 and a second
recess 13T2 thereon, such that a left channel 10L is en-
circled by the first left plate 13L, the first top plate 13T,
the first bottom plate 13B, and a left-side surface of the
first insulative housing 10. Moreover, a right channel 10R
is encircled by the first right plate 13R, the first top plate
13T, the first bottom plate 13B, and a right-side surface
of the first insulative housing 10. On the other hand, a
receiving opening 10P is encircled by the first top plate
13T, the first bottom plate 13B, the first left plate 13L,
and the first right plate 13R, such that said N numbers

of terminal units 12 are positioned in the receiving open-
ing 10P.
[0021] On the other hand, the first position limiting de-
vice 14 comprises a first main plate 141, a first right po-
sition limiting unit and a first left position limiting unit, of
which the first main plate 141 has at least one first position
limiting block 141B on a bottom surface thereof, such
that the first position limiting block 141B falls into the first
recess 13T1 or the second recess 13T2 in case the first
main plate 141 is moved to a first position or a second
position. According to the present invention, the first right
position limiting unit comprises a first right connection
plate 14R1 that is connected with the first main plate 141
and a right propping member 14R2 positioned in the right
channel 10R. Moreover, the first left position limiting unit
comprises a first left connection plate 14L1 that is con-
nected with the first main plate 141 and a left propping
member 14L2 positioned in the left channel 10L.
[0022] It is worth noting that, the left-side surface and
the right-side surface of the first insulative housing 10
are both further provided with a guide groove 102 ther-
eon, and the right propping member 14R2 has a left slid-
ing block 14R4 capable of sliding in the guide groove 102
of the right-side surface of the first insulative housing 10.
In addition, the left propping member 14L2 also has a left
sliding block 14L4 capable of sliding in the guide groove
102 of the left-side surface of the first insulative housing
10. As FIG. 2A, FIG. 2B and FIG. 1C show, the first bottom
plate 13B is provided with a left recess 10LL and a right
recess 10RR thereon, and the left recess 10LL and the
right recess 10RR is positioned in the left channel 10L
and the right channel 10R, respectively. Accordingly, the
first left position limiting unit further comprises a left en-
gaging member 14L3 confining in the left recess 10LL,
and the first right position limiting unit further comprising
a right engaging member 14R3 confining in the right re-
cess 10RR.
[0023] As FIG. 2A and FIG. 2B show, the first left plate
13L is provided with a long left opening 13L1 thereon,
and a left return stop portion is formed between a front
side of the first left plate 13L and the long left opening
13L1. Similarly, the first right plate 13R is also provided
with a long right opening 13R1 thereon, and a right return
stop portion is formed between a front side of the first
right plate 13R and the long right opening 1RL1. It needs
to explained that, said long left opening 13L1 fails to be
clear shown because it is shield by the first insulative
housing 10.
[0024] On the other hand, each said terminal unit 12
further has a shielding frame, and each said shielding
frame cooperates with one said second position limiting
devices 15 so as to achieve terminal position assurance
(TPA). According to the present invention, the shielding
frame consists of a second top plate 12T, a second bot-
tom plate 12B, a second left plate 12L, and a second
right plate 12R, of which the second top plate 12T is pro-
vided with at least one position limiting opening 12T1
thereon, the second left plate 12L has a first elastic mem-
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ber 12L1, and the second right plate 12R has a second
elastic member 12R1. By such arrangements, a second
receiving opening 12P is encircled by the second top
plate 12T, the second bottom plate 12B, the second left
plate 13L, and the second right plate 13R, and there is
a stopping member 122S disposed at an edge of the
second receiving opening 12P.
[0025] As FIG. 2A and FIG. 2B show, two sides of each
said first accommodating member 11 are both provided
with a groove 111 and a side opening 112 thereon, and
a top opening 113 is formed on a top side of said first
accommodating members 11. On the other hand, said N
numbers of second position limiting devices 15 are con-
nected to said N numbers of first accommodating mem-
bers 11, respectively, and each said second position lim-
iting device 15 comprises: a second main plate 151, a
second a second left connection plate 15L and right con-
nection plate 15R. As described in more detail below, the
second main plate 151 has at least one second position
limiting block 151B on a bottom surface thereof. Moreo-
ver, the second right connection plate 15R is connected
with the second main plate 151, and is provided with an
embedding block 153 and a propping block 154 on a
surface thereof. On the other hand, the second left con-
nection plate 15L is connected with the second main plate
151, and is also provided with one said embedding block
153 and one said propping block 154 on a surface there-
of.

Electrical connector assembly

[0026] With reference to FIG. 3A, FIG. 3B and FIG. 3C,
there are shown a first stereo diagram, a second stereo
diagram and a third stereo diagram an electrical connec-
tor assembly according to the present invention. The
present invention simultaneously discloses an electrical
connector assembly EA, and the electrical connector as-
sembly EA comprises: a male connector 2 and the fore-
going female connector 1 (i.e., high-voltage connector).
As FIG. 3A, FIG. 3B and FIG. 3C show, the male con-
nector 2 comprises: a second insulative housing 20, a
peripheral mounting flange 24, N numbers of second ac-
commodating members 21, N numbers of second con-
ductive members 221, a second left position limiting unit
consisting of a left arm 2L1 and a left position limiting
member 2L2, and a second right position limiting unit
consisting of a left arm 2R1 and a left position limiting
member 2R2.
[0027] As described in more detail below, said N num-
bers of second accommodating members 21 are con-
nected to the second insulative housing 20, and each
said second accommodating member 21 has a front
opening. FIG. 4 shows a stereo diagram of N numbers
of second conductive members 221 and the female con-
nector 1. According to FIG. 3A , FIG. 3B, FIG. 3C, and
FIG. 4, it is known that said N numbers of second con-
ductive members 221 are disposed in said N numbers
of second accommodating members 21, respectively,

wherein each said second conductive member 221 has
a second terminal contacting portion positioned in the
second accommodating members 21 and a plugging por-
tion protruded out of a bottom surface of the second in-
sulative housing 20. On the other hand, the left arm 2L1
is extended from a left-side surface of the second insu-
lative housing 20, and the left position limiting member
2L2 is connected to the left extension arm 2L1. Moreover,
the right arm 2R1 is extended from a right-side surface
of the second insulative housing 20, and the right position
limiting member 2R2 is connected to the right extension
arm 2R1.
[0028] Please simultaneously refer to FIG. 2A, FIG.
2B, FIG. 3A, FIG. 3B, and FIG. 3C. After the male con-
nector 2 is connected to the female connector 1, said N
numbers of second accommodating members 21 are re-
ceived in the receiving opening 10P of the female con-
nector 1, and said N numbers of first accommodating
members 11 of the female connector 1 are inserted into
said N numbers of second accommodating members 21
of the male connector 2, respectively. Therefore, each
said first terminal contacting portion contacts with each
said second terminal contacting portion contacts, such
that each said first conductive member 121 is electrically
connected to each said second conductive member 221.
In such case, each said shielding frame cooperates with
each said second position limiting devices 15 so as to
apply a terminal position assurance TPA to each said
terminal unit 12.
[0029] FIG. 5A and FIG. 5B show kinematic diagrams
of a shielding frame and a second position limiting device
in case of achieving terminal position assurance (TPA).
As FIG. 2A, FIG. 2B, FIG. 5A, and FIG. 5B show, when
said N numbers of second accommodating members 21
are received in the receiving opening 10P of the female
connector 1, each said second main plate 151 is pressed
down by the inner wall of one said second accommodat-
ing members 21, such that each said second position
limiting devices 15 moves downward. Then, the embed-
ding block 153 of said second right connection plate 15R
and the embedding block 153 of said second left con-
nection plate 15L are released from two said grooves
111, and then downward move so as to get into two said
side opening 112 of said first accommodating member
11. As a result, the first elastic member 12L1 of said sec-
ond left plate 12L is propped by the embedding block 153
of said second left connection plate 15L, the second elas-
tic member 12R1 of said second right plate 12R is
propped by the embedding block 153 of said second right
connection plate 15L, and the second position limiting
block 151B of said second main plate 151 falls into the
position limiting opening 12T1 of said second top plate
12T.
[0030] According to the present invention, there is a
stopping member 122S disposed at an edge of the sec-
ond receiving opening 12P, the second top plate 12T is
provided with at least one position limiting opening 12T1
thereon, and the second main plate 151 has at least one
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second position limiting block 151B on a bottom surface
thereof. By such arrangements, after pressing down the
second position limiting device 15 so as to make the sec-
ond main plate 151 move into the top opening 113 of the
first accommodating members 11, the second position
limiting block 151B of the second main plate 151 there-
fore falls into the position limiting opening 12T1 of the
second top plate 12T, thereby achieving a first type of
terminal position assurance TPA. Moreover, the stopping
member 122S props against the first conductive member
121 so as to achieve a second type of terminal position
assurance (TPA).
[0031] As FIG. 2A, FIG. 2B, FIG. 3A, FIG. 3B, and FIG.
3C show, after the male connector 1 is connected to the
female connector 1, the peripheral frame 13, the first po-
sition limiting device 14, the second left position limiting
unit consisting of a left arm 2L1 and a left position limiting
member 2L2, and the second right position limiting unit
consisting of a left arm 2R1 and a left position limiting
member 2R2 cooperate with each other so as to apply a
connector position assurance to the first insulative hous-
ing 10 and the second insulative housing 20.
[0032] FIG. 6A and FIG. 6B show kinematic diagrams
of the peripheral frame, the first position limiting device,
the second left position limiting unit, and the second right
position limiting unit in case of achieving connector po-
sition assurance (CPA). As FIG. 2A, FIG. 2B, FIG. 4, FIG.
6A, and FIG. 6B show, after the male connector 2 is con-
nected to the female connector 1, the left position limiting
member 2L2 is stayed in the left channel 10L so as to be
propped by the left propping member 14L2. As described
in moredetail below, the left propping member 14L2 has
a skived slant portion. Therefore, when the left propping
member 14L2 moves in the left channel 10L, the skived
slant portion would eventually be embedded into the gap
between the left-side surface of the first insulative hous-
ing 10 and the left position limiting member 2L2. Conse-
quently, with the left position limiting member 2L2 con-
tiguously moving along the left channel 10L, the left po-
sition limiting member 2L2 is propped by the left propping
member 14L2. In such case, a bottom of the left position
limiting member 2L2 is engaged by a left return stop por-
tion that is formed between a front side of the first left
plate 13L and the long left opening 13L1, thereby the left
position limiting member 2L2 is prevented from returning.
[0033] As FIG. 2A, FIG. 2B, FIG. 4, FIG. 6A, and FIG.
6B show, after the male connector 2 is connected to the
female connector 1, the right position limiting member
2R2 is stayed in the right channel 10R so as to be propped
by the right propping member 14R2. As described in more
detail below, the right propping member 14R2 has a
skived slant portion. Therefore, when the right propping
member 14R2 moves in the right channel 10R, the skived
slant portion would eventually be embedded into the gap
between the right-side surface of the first insulative hous-
ing 10 and the right position limiting member 2R2. Con-
sequently, with the right position limiting member 2R2
contiguously moving along the right channel 10R, the

right position limiting member 2R2 is propped by the right
propping member 14R2. In such case, a bottom of the
right position limiting member 2R2 is engaged by a right
return stop portion that is formed between a front side of
the first right plate 13R and the long right opening 13R1,
thereby the right position limiting member 2R2 is prevent-
ed from returning.
[0034] It is worth further explaining that, it is able to
release the male connector 2 from the female connector
1. As FIG. 2A, FIG. 2B, FIG. 6A, and FIG. 6B show, after
firstly applying a force to a pressing block 140 so as to
make the first position limiting device 14 move backward,
the first position limiting block 141B of the first main plate
141 falls into the first recess 13T1. In such case, the left
position limiting member 2L2 is released from the prop-
ping of the left propping member 14L2, and the right po-
sition limiting member 2R2 is simultaneously released
from the propping of the right propping member 14R2.
Subsequently, in case the right position limiting member
2R2 and the left position limiting member 2L2 are
clamped, it is allowed to move the male connector 2 back-
ward so as to make the right position limiting member
2R2 and the left position limiting member 2L2 leave the
right channel 10R and the left channel 10L, respectively.
As a result, the male connector 2 is released from the
connection of the female connector 1.
[0035] Therefore, through the above descriptions, all
embodiments of the high-voltage connector according to
the present invention have been introduced completely
and clearly. Moreover, the above description is made on
embodiments of the present invention. However, the em-
bodiments are not intended to limit the scope of the
present invention, and all equivalent implementations or
alterations within the spirit of the present invention still
fall within the scope of the present invention.

Claims

1. A high-voltage connector, being a female electrical
connector, and comprising:

a first insulative housing (10) containing N num-
bers of channels (101), wherein N is a positive
integer;
N numbers of first accommodating members
(11), wherein each said first accommodating
member (11) has a front opening and a rear
opening, and being connected to the first insu-
lative housing (10) so as to make the rear open-
ing communication with the channel (101);
N numbers of terminal units (12), being disposed
in said N numbers of first accommodating mem-
bers (11), respectively; wherein each said ter-
minal unit (12) has a first conductive member
(121), and the first conductive member (121) has
a wire connecting portion positioned in the chan-
nel (101) and a first terminal contacting portion
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positioned in the first accommodating members
(11);
a peripheral frame (13), comprising: a first top
plate (13T) connected to a top surface of the first
insulative housing (10), a first bottom plate (13B)
connected to a bottom surface of the first insu-
lative housing (10), a first left plate (13L), and a
first right plate (13R); wherein the first top plate
(13T) is provided with a position limiting struc-
ture comprising a first recess (13T1) and a sec-
ond recess (13T2) thereon, a left channel (10L)
being encircled by the first left plate (13L), the
first top plate (13T), the first bottom plate (13B),
and a left-side surface of the first insulative hous-
ing (10), a right channel (10R) being encircled
by the first right plate (13R), the first top plate
(13T), the first bottom plate (13B), and a right-
side surface of the first insulative housing (10),
a receiving opening (10P) being encircled by the
first top plate (13T), the first bottom plate (13B),
the first left plate (13L), and the first right plate
(13R), and said N numbers of terminal units (12)
being positioned in the receiving opening (10P);
and
a first position limiting device (14), comprising:

a first main plate (141) having at least one
first position limiting block (141B) on a bot-
tom surface thereof, wherein the first posi-
tion limiting block (141B) falls into the first
recess (13T1) or the second recess (13T2)
in case the first main plate (141) is moved
to a first position or a second position;
a first right position limiting unit, comprising
a first right connection plate (14R1) that is
connected with the first main plate (141) and
a right propping member (14R2) positioned
in the right channel (10R); and
a first left position limiting unit, comprising
a first left connection plate (14L1) that is
connected with the first main plate (141) and
a left propping member (14L2) positioned
in the left channel (10L).

2. The high-voltage connector of claim 1, wherein two
sides of each said first accommodating member (11)
are both provided with a groove (111) and a side
opening (112) thereon, and a top opening (113) be-
ing formed on a top side of said first accommodating
members (11).

3. The high-voltage connector of claim 2, wherein each
said terminal unit (12) further has a shielding frame
consisting of a second top plate (12T), a second bot-
tom plate (12B), a second left plate (12L), and a sec-
ond right plate (12R); wherein the second top plate
(12T) is provided with at least one position limiting
opening (12T1) thereon, the second left plate (12L)

having a first elastic member (12L1), the second right
plate (12R) having a second elastic member (12R1),
a second receiving opening (12P) being encircled
by the second top plate (12T), the second bottom
plate (12B), the second left plate (13L), and the sec-
ond right plate (13R), and there being a stopping
member (122S) disposed at an edge of the second
receiving opening (12P).

4. The high-voltage connector of claim 3, further com-
prising:

N numbers of second position limiting devices
(15), being connected to said N numbers of first
accommodating members (11), respectively;
wherein each said second position limiting de-
vice (15) comprises:

a second main plate (151) having at least
one second position limiting block (151B)
on a bottom surface thereof;
a second right connection plate (15R), be-
ing connected with the second main plate
(151), and being provided with an embed-
ding block (153) and a propping block (154)
on a surface thereof; and
a second left connection plate (15L), being
connected with the second main plate
(151), and being also provided with one said
embedding block (153) and one said prop-
ping block (154) on a surface thereof;

wherein the embedding block (153) of said sec-
ond right connection plate (15R) and the em-
bedding block (153) of said second left connec-
tion plate (15L) are embedded in two said groove
(111) of said first accommodating member (11)
in an initial state;
wherein after the second main plate (151) is
pressed down, the embedding block (153) of
said second right connection plate (15R) and
the embedding block (153) of said second left
connection plate (15L) are released from two
said grooves (111), and then downward moving
so as to get into two said side opening (112) of
said first accommodating member (11), such
that the first elastic member (12L1) of said sec-
ond left plate (12L) is propped by the embedding
block (153) of said second left connection plate
(15L), the second elastic member (12R1) of said
second right plate (12R) being propped by the
embedding block (153) of said second right con-
nection plate (15L), and the second position lim-
iting block (151B) of said second main plate
(151) falling into the position limiting opening
(12T1) of said second top plate (12T).

5. The high-voltage connector of claim 1, wherein the
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left-side surface and the right-side surface of the first
insulative housing (10) are both further provided with
a guide groove (102) thereon, and the position lim-
iting structure further comprising a protrusion block
(13T0) disposed between the first recess (13T1) and
the second recess (13T2).

6. The high-voltage connector of claim 5, wherein the
first bottom plate (13B) is provided with a left recess
(10LL) and a right recess (10RR) thereon, and the
left recess (10LL) and the right recess (10RR) being
positioned in the left channel (10L) and the right
channel (10R), respectively.

7. The high-voltage connector of claim 6, wherein the
first left position limiting unit further comprises a left
engaging member (14L3) confining in the left recess
(10LL), and the first right position limiting unit further
comprising a right engaging member (14R3) confin-
ing in the right recess (10RR).

8. The high-voltage connector of claim 5, wherein the
right propping member (14R2) has a left sliding block
(14R4) capable of sliding in the guide groove (102)
of the right-side surface of the first insulative housing
(10), and the left propping member (14L2) having a
left sliding block (14L4) capable of sliding in the guide
groove (102) of the left-side surface of the first insu-
lative housing (10).

9. The high-voltage connector of claim 7, wherein the
first left plate (13L) is provided with a long left opening
(13L1) thereon, and a left return stop portion being
formed between a front side of the first left plate (13L)
and the long left opening (13L1).

10. The high-voltage connector of claim 9, wherein the
first right plate (13R) is provided with a long right
opening (13R1) thereon, and a right return stop por-
tion being formed between a front side of the first
right plate (13R) and the long right opening (1RL1).

11. An electrical connector assembly, comprising:

a female connector (1), comprising:

a first insulative housing (10) containing N
numbers of channels (101), wherein N is a
positive integer;
N numbers of first accommodating mem-
bers (11), wherein each said first accommo-
dating member (11) has a front opening and
a rear opening, and being connected to the
first insulative housing (10) so as to make
the rear opening communicate with the
channel (101);
N numbers of terminal units (12), being dis-
posed in said N numbers of first accommo-

dating members (11), respectively; wherein
each said terminal unit (12) has a first con-
ductive member (121), and the first conduc-
tive member (121) has a wire connecting
portion positioned in the channel (101) and
a first terminal contacting portion positioned
in the first accommodating members (11);
a peripheral frame (13), comprising: a first
top plate (13T) connected to a top surface
of the first insulative housing (10), a first bot-
tom plate (13B) connected to a bottom sur-
face of the first insulative housing (10), a
first left plate (13L), a first right plate (13R);
wherein the first top plate (13T) is provided
with a position limiting structure comprising
a first recess (13T1) and a second recess
(13T2) thereon, a left channel (10L) being
encircled by the first left plate (13L), the first
top plate (13T), the first bottom plate (13B),
and a left-side surface of the first insulative
housing (10), a right channel (10R) being
encircled by the first right plate (13R), the
first top plate (13T), the first bottom plate
(13B), and a right-side surface of the first
insulative housing (10), a receiving opening
(10P) being encircled by the first top plate
(13T), the first bottom plate (13B), the first
left plate (13L), and the first right plate
(13R), and said N numbers of terminal units
(12) being positioned in the receiving open-
ing (10P); and

a first position limiting device (14), comprising:

a first main plate (141) having at least one
first position limiting block (141B) on a bot-
tom surface thereof, wherein the first posi-
tion limiting block (141B) falls into the first
recess (13T1) or the second recess (13T2)
in case the first main plate (141) is moved
to a first position or a second position;
a first right position limiting unit, comprising
a first right connection plate (14R1) that is
connected with the first main plate (141) and
a right propping member (14R2) positioned
in the right channel (10R); and
a first left position limiting unit, comprising
a first left connection plate (14L1) that is
connected with the first main plate (141) and
a left propping member (14L2) positioned
in the left channel (10L); and

a male connector (2), comprising:

a second insulative housing (20);
N numbers of second accommodating
members (21) connected to the second in-
sulative housing (20), wherein each said
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second accommodating member (21) has
a front opening;
N numbers of second conductive members
(221), being disposed in said N numbers of
second accommodating members (21), re-
spectively; wherein each said second con-
ductive member (221) has a second termi-
nal contacting portion positioned in the sec-
ond accommodating members (21) and a
plugging portion protruded out of a bottom
surface of the second insulative housing
(20);
a second left position limiting unit, compris-
ing a left arm (2L1) extended from a left-side
surface of the second insulative housing
(20) and a left position limiting member
(2L2) connected to the left extension arm
(2L1); and
a second right position limiting unit, com-
prising a right arm (2R1) extended from a
right-side surface of the second insulative
housing (20) and a right position limiting
member (2R2) connected to the right exten-
sion arm (2R1);
wherein after the male connector (2) is con-
nected to the female connector (1), said N
numbers of second accommodating mem-
bers (21) being received in the receiving
opening (10P) of the female connector (1),
and said N numbers of first accommodating
members (11) of the female connector (1)
being inserted into said N numbers of sec-
ond accommodating members (21) of the
male connector (2), respectively, such that
each said first terminal contacting portion
contacts with each said second terminal
contacting portion contacts, thereby making
each said first conductive member (121) be
electrically connected to each said second
conductive member (221);
wherein after said N numbers of second ac-
commodating members (21) are received
in the receiving opening (10P) of the female
connector (1), the left position limiting mem-
ber (2L2) being stayed in the left channel
(10L) so as to be propped by the left prop-
ping member (14L2), and the right position
limiting member (2R2) being stayed in the
right channel (10R) so as to be propped by
the right propping member (14R2).

12. The electrical connector assembly of claim 11,
wherein two sides of each said first accommodating
member (11) are both provided with a groove (111)
and a side opening (112) thereon, and a top opening
(113) being formed on a top side of said first accom-
modating members (11).

13. The electrical connector assembly of claim 12,
wherein each said terminal unit (12) further has a
shielding frame consisting of a second top plate
(12T), a second bottom plate (12B), a second left
plate (12L), and a second right plate (12R); wherein
the second top plate (12T) is provided with at least
one position limiting opening (12T1) thereon, the
second left plate (12L) having a first elastic member
(12L1), the second right plate (12R) having a second
elastic member (12R1), a second receiving opening
(12P) being encircled by the second top plate (12T),
the second bottom plate (12B), the second left plate
(13L), and the second right plate (13R), and there
being a stopping member (122S) disposed at an
edge of the second receiving opening (12P).

14. The electrical connector assembly of claim 13,
wherein the female connector (1) further comprises:

N numbers of second position limiting devices
(15), being connected to said N numbers of first
accommodating members (11), respectively;
wherein each said second position limiting de-
vice (15) comprises:

a second main plate (151) having at least
one second position limiting block (151B)
on a bottom surface thereof;
a second right connection plate (15R), be-
ing connected with the second main plate
(151), and being provided with an embed-
ding block (153) and a propping block (154)
on a surface thereof; and
a second left connection plate (15L), being
connected with the second main plate
(151), and being also provided with one said
embedding block (153) and one said prop-
ping block (154) on a surface thereof;

wherein the embedding block (153) of said sec-
ond right connection plate (15R) and the em-
bedding block (153) of said second left connec-
tion plate (15L) are embedded in two said groove
(111) of said first accommodating member (11)
in an initial state;
wherein after the second main plate (151) is
pressed down, the embedding block (153) of
said second right connection plate (15R) and
the embedding block (153) of said second left
connection plate (15L) are released from two
said grooves (111), and then downward moving
so as to get into two said side opening (112) of
said first accommodating member (11), such
that the first elastic member (12L1) of said sec-
ond left plate (12L) is propped by the embedding
block (153) of said second left connection plate
(15L), the second elastic member (12R1) of said
second right plate (12R) being propped by the
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embedding block (153) of said second right con-
nection plate (15L), and the second position lim-
iting block (151B) of said second main plate
(151) falling into the position limiting opening
(12T1) of said second top plate (12T).

15. The electrical connector assembly of claim 11,
wherein the left-side surface and the right-side sur-
face of the first insulative housing (10) are both fur-
ther provided with a guide groove (102) thereon, and
the position limiting structure further comprising a
protrusion block (13T0) disposed between the first
recess (13T1) and the second recess (13T2).

16. The electrical connector assembly of claim 15,
wherein the first bottom plate (13B) is provided with
a left recess (10LL) and a right recess (10RR) ther-
eon, and the left recess (10LL) and the right recess
(10RR) being positioned in the left channel (10L) and
the right channel (10R), respectively.

17. The electrical connector assembly of claim 16,
wherein the first left position limiting unit further com-
prises a left engaging member (14L3) confining in
the left recess (10LL), and the first right position lim-
iting unit further comprising a right engaging member
(14R3) confining in the right recess (10RR).

18. The electrical connector assembly of claim 15,
wherein the right propping member (14R2) has a left
sliding block (14R4) capable of sliding in the guide
groove (102) of the right-side surface of the first in-
sulative housing (10), and the left propping member
(14L2) having a left sliding block (14L4) capable of
sliding in the guide groove (102) of the left-side sur-
face of the first insulative housing (10).

19. The electrical connector assembly of claim 17,
wherein the first left plate (13L) is provided with a
long left opening (13L1) thereon, and a left return
stop portion being formed between a front side of
the first left plate (13L) and the long left opening
(13L1), such that a bottom of the left position limiting
member (2L2) is engaged by the left return stop por-
tion, thereby preventing the left position limiting
member (2L2) from returning.

20. The electrical connector assemblY of claim 19,
wherein the first right plate (13R) is provided with a
long right opening (13R1) thereon, and a right return
stop portion being formed between a front side of
the first right plate (13R) and the long right opening
(1RL1), such that a bottom of the right position lim-
iting member (2R2) is engaged by the right return
stop portion, thereby preventing the right position
limiting member (2R2) from returning.
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