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ELECTRICAL CONNECTOR 

FIELD OP THE INVENTION 

The present invention relates to electrical connectors 

having a shape similar to that of a memory card and, in 

5 particular, to an electrical connector for connecting a data 

processing device, for example, a personal computer, to an 

external memory device, for example, a hard disk drive. 

BACKGROUND OP THE INVENTION 

External m~mory mediums or devices electrically 

10 connectable to the personal computer, e.g., a memory card, a 

hard disk drive, etc. are used to increase the storage capacity 

of the personal computer. The storage capacity of these 

devices varies. The memory capacity of a memory card is 

determined and limited by the number of memory elements 

15 incorporated therein and the memory capacity of each individual 

memory element. As a consequence, when a memory card is used 

for application requiring a large memory capacity, the memory 

elements must each have a large memory capacity. 

However, because memory cards are designed, -to 'be 

20 compact, the number and capacity of the memory elements 

incorporated therein is restricted. In view of the limited 

memory capacity of a memory card, in some applications, it may 

be desirable to use the hard disk drive as an external storage 

device due to its greater memory capacity. In addition to the 

25 limited capacity, memory cards are generally expensive due to 

the cost of the memor}f.·~,e~~m~nt~ i~corPa.rflte~ ~t.herein. 

In the JapanJ;se market\ f.or ~x~rhpi~, ;~-~ typical memory 

card, for example, a Static Random Access Memory ( 11 SRAM 11
) typ~ 



PCT/US 9 i I 1 4 S 9 6 

- 2 -

morY card with a l MB to 2 MB memory capacity costs about 
.te . 

20 ,ooo to 30,000 yen. Further, a memory card with a 10 MB to 

zo MB memory capacity (requiring memory elements of greater 

memory capacity, such as a flash memory) costs for about 

s 200,000 to 300,000 yen. In contrast thereto, a hard disk drive 

costs about 80,000 yen for a memory capacity of 80 MB, about 

100,000 yen for a memory capacity of 100 MB, and about 150,000 

yen for a memory capacity of 200 MB. 

Therefore, in view of the comparison between memory 

10 capacity and price, it may be desirable to use the hard disk 

drive rather than a the memory card in certain applications 

because hard disk drives have a larger memory capacity than 

memory cards and are also less expensive. 

Because the hard disk drive is larger than the memory 

15 card, it is· difficult to load it into a compact per~onal 

computer, in particular, into a notebook computer, for example. 

As a consequence, most compact computers are designed to have 

a memory card insertion .slot or a connector for a memory card 

so that they may use a memory card as an external memory 

20 medium. In order to.connect a hard disk drive to a computer 

designed as described above, a new connector is needed. 

SOMMARY 01' TD INVBNT:tON 

It is, therefore, an object of the present invention 

to provide an electrical connector which can meet the above-· 

25 mentioned need. In particular, an object of the present 

invention is to provide an electrical connector which can be 

used to connect a data processing device designed to use a 
.. · 

memory card.as an external memory medium to other inexpensive 

external memory devices having large memory capacity. 

30 According to one aspect of the present invention, an 

electrical connector is provided which can electrically connect 

a data processing device via a connection for a memory card to 

an exter~al memory device via a cable adapted to interface the 

external memory device. 

35 The electrical connector includes a frame having an 

outer dimension substantially th.e ·same as that of the memory 
;·. .. ~~ ~ . . . t .. 
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~~;d a plurality of connection elements located at one end 

,,,tld at ano~her end in its longitudinal direction,. the plurality 
_ -;e connection elements located at the one end being adapted to 
be electrically connectable to the data processing device via 

5 the connection for the memory card, and the plurality of 
connection elements located at the other end being adapted to 

be electrically connectable to the cable. 

The electrical connector may further include a board 
held in the frame and having a circuit for electrically 

10 connecting the connection elements located at the one end of 

the frame to the connection elements located at the other end 

of the frame. 

According to a further aspect of the present 
invention, an electrical connector is provided which includes 

15 a board having a plurality of connection elements at one end 
adapted to be electrically connectable to the data processing 

device via the connection for the memory card, having another 

end being electrically connectable to the cable, and having a 

circuit for electrically connecting the one end to the other 

20 end. .. : 

The electrical connector further includes a frame 
having an external dimension substantially the same as that of 

the memory card and holding the board therein. 
Preferably, the data processing device to be connected 

25 to these electrical connectors has a space for receiving the 
memory card and the frame of th.e electrical connector is 
adapted to be inserted into the receiving space for the_ memory 

card. 
..• 

According to a further aspect of . the present 

3 o invention, an electrical connector is provided which 

electrically connects a data processing device via a connection 
for a _memory card to an external memory device via a cable 
adapted to interface the external memory device, the data 
processing device including a space for receiving the memory 

35 card and a hook for latching the memory card inserted in the 

memory card receiving space. 
The electrical connector includes a board having a 
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iit.Y of connection elements at one end adapted to be 
s-" 
~crically connectable to the data processing device via the 

J.8 
; 011nection for the memory card, having another end being 
electrically connectable to the cable, and having a circuit for 

5 electrically connecting the one end to the other end. 
The electrical connector further includes a frame 

holding the board therein, including a first portion placed on 
a connection element side of the board and having an outer 
dimension substantially the same as that of the memory card so 

10 as to be insertable into the memory card receiving space of the 
data processing device, a second portion exte~ding from the 
first portion and placed on a cable connection side of the 
board, and an engaging portion between the first portion and 
the second portion configured to be engagable with the hook of 

15 the data processing device for latching the memory card._ 
In this embodiment of the invention, the width of the 

second portion of the housing may be greater than the width of 
the first portion of .t.he housing. In addition, the data 
processing device in. this embodiment may have an electrical 

20 connector for forming, an· _electrical connection with the memory 
card and the memory card receiving space and the engaging hook 
of the data processing device are provided in the electrical 
connector for the memory card. 

In the above described electrical connector of the 
25 present invention, electronic circuit components may be mounted 

on the board. 
According to another embodiment of the invention, an 

electrical connector is provided for electrically connecting a 
.. • 

data processing device via a connection for a memory card to an 
3 o external memory device. 

The electrical connector includes a frame having an 
outer dimension substantially the same as that of the memory 
card and a flexible circuit board having a plurality of 
connection elements at its one end, a plurality of connection 

35 elements at the other end and a circuit for electrically 
connecting the one end to the other end, the one end being held 
in the frame, the connection elements at the one end being 
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d to be electrically connectable to the data processing ~4 

·ce via the connection for the memory card, the other end .,~ 

~~cending from the frame, and the connection elements at the 
0 cher end being adapted to be electrically connectable to the 

s external memory device. 

In the aforementioned electrical connectors, the frame 
desirably has a cover for coyering the board held in the frame. 
In addition, in the aforementioned electrical connectors, at 
least one group of the connection elements at the one end and 

10 at least one group of the connection elements at the other end 
are male or female elements. 

The data proce·ssing device and the external memory 
device being electrically connected by the electrical connector 
of the present invention are typically a personal computer and 

15 a hard disk drive, respectively. In addition, the _term 

20 

"personal computer" should be understood to cover a compact 
version of a personal computer, that is, a laptop, a notebook 
and a palmtop computer ... 

BRIBP DESC~IPTION OP THB DRAWINGS 
Figure 1 is a perspective view of a card-type 

connector according to a first embodiment of the present 
invention. 

Figure 2 is a perspective view of the card type 
connector of Figure 1 as well as a system having a personal 

25 computer and a hard disk drive both of which are to be 
connected to each other by the connector. 

Figure 3 is a perspective view of the card type 
,• 

connector of Figure 1 with its housing partly broken away.-
Figure 4 is a perspective view of a card type 

3 o connector according to a second embodiment of the present 
invention. 

Figure 5 is a perspective view of the card type 
connector of Figure 4 with its housing partly taken away. 

Figure 6 is a perspective view of a card type 
35 connector according to a third embodiment of the present 

invention. 

.. 
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.. /-- Figure 7 is a perspective view of a card type 

according to a fourth embodiment of the present 

8 

connector according 

invention. 

is a perspective view of 

to a fifth embodiment of 

a card type 

the present 

Figure 9 is an exploded perspective view of the card 

type connector of Figure a· as viewed from its bottom side. 

DETAILED DESCRIPTION OP THE PRBPBRR.BD EMBODIMENTS 
10 Referring to Figure 1, an electrical connector 2 of 

the present invention is shown. The housing 4 of the 

electrical connector or card-type connector 2 is designed to 

have substantially the same outer dimension as that of a 

standard memory card. For example, memory cards are 

15 standardized under Japan Electronic Industry Development 

Association ( 11 JEIDA 11
) • The housing 4 of the electrical 

connector 2 may be configured according to the standards set 

forth under JEIDA. 

As a consequenc;:e, the housing 4 of the electrical 

20 connector 2 may fit into the connection for a memory card for 

a personal computer as shown in Figure 2. In particular, the 

housing 4 of the electrical connector 2 may be connected to the 

memory card insertion slot or a connector 22 provided in the 

personal computer 200. 

25 The embodiment of the electrical connector 2 is 

discussed in more detail with reference to Figure 3. In 

particular, the housing 4 of the card-type connector 2 has 
-· 

female connector units or elements 6 and 8 at its front ·and 

rear ends. These two female connector units 6 and 8 are 

30 electrically connected to each other by a rigid printed circuit 

board 10 housed in the housing 4. In detail, a plurality of 

contact terminals 12 in the respective female connector units 

6 and 8 are soldered to the circuit pattern 14 on the printed 

circuit board 10. The female connector units 6 and 8 are 
35 similar to connector units used in a well known memory cards, 

as a consequence, their structure is well known. 
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rn practice, as shown in Figure 2, the female 
eor unit 6 at the front end of card type connector 2 can flee 

~flconnected to a male connector unit, not shown, located in 
pe 
che memory card connector 22 in the personal computer 200. The 
female connector unit 8 at the rear end of the connector 2 can 
be connected to a male connector unit 32 of a well known 
harness 30 for connecting the card type connector 2 to a hard 
disk drive ( 11 HDD 11

) 210. The harness 30 includes the male 
connector unit 32, a female connector unit 34 to be connected 

10 to a male connector unit 26 of the HDD 210, and a cable 36 for 
electrically connecting the male connector unit 32 and the 
female connector unit 34. 

As shown in Figure 2, the personal computer 200 can 
be connected to the HOD 210 by the card-type connector 2 and 

15 the harness ·30 by inserting the housing 4 of the card--type 
connector 2 into the memory card connector 22 of the personal 
computer 200. : As a result, data transmission and reception can 
be performed between the personal computer 200 and the HOD 210. 

Referring to Figure 4, a card-type connector 2' 
20 according to a secorid embodiment of the present invention is 

shown. The connector 2' has a housing 4 and a printed circuit 
board 10 both of which are similar to those in the first 
embodiment. One major difference between the first embodiment 
and the second embodiment is in the system for connecting the 

25 card type connector 2' to the well known harness 30. 
As shown in more detail in Figure 5, the card-type 

connector 2' of the second embodiment has no female connector 
unit 8 at its rear end (HOD side) and the cable 36 of the -· 
harness 30 has no male connector unit 32 (corresponding to the 

30 female connector unit 8 in the first embodiment of the 
invention).· In this embodiment, portions of conductors on the 
PC-side end of the cable 36 of the harness are soldered 
directly to a circuit pattern 14 on the printed circuit board 
10 in the housing 4 of the card-type connector 2'. 

35 As a consequence, when the housing 4 of the card-type 
connector 2' is inserted into the memory card connector 22 
(Figure 2) in the personal computer 200, the personal computer 

-------

------------------------------ . ·-------···· 
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. be connected to the HDD 210 (Figure 2) (as in the case 
?fl first embodiment) enabling data transmission and 

,Jle 
"I ,.,cion between the personal computer 200 and HOD 210 via the 

•. et:B;r 
· ct:rical connector 2' of the second embodiment of the 

ele 
invention. 

Referring to Figure 6, a card-type connector 20 

according to a third embodiment of the present invention is 
shown. The card type connector 20 is designed to be latched by 

memory card latching hooks (not shown) provided in the memory 

10 card connector 22 (Figure 2) of the personal computer 200. In 

the memory card connectors, latching hooks are well known which 

perform latching engagement with a rear end of the memory card 
inserted into the memory card connector to prevent the memory 
card from accidentally ejecting out from the memory card 

15 connector while the memory card transmits data to the per~onal 

computer or receives data therefrom. The card type connector 

20 is configured to engage such well known latches so that the 

card 20 will not become· dislodged upon insertion in the memory 

card connector 22 of the personal computer 200 according to the 
20 third embodiment of :the invention. 

In particular, the card type connector 20 has a 
housing 40, and the housing 40 is divided into a front portion 

40a and a rear portion 40b by a pair of grooves 42 opposed in 
its width direction. Length Ll of the front portion 40a of the 

25 housing 40 is equal to that of the standardized memory card. 

The width W1 and w2 (here w1. = W2 ) of the front and rear 
portions 40a and 40b of the housing 40 are equal to tha~ of the 
standardized memory card. The grooves 42 are adapted to -~e 
engaged with the latching hooks of the above-mentioned memory 

30 card connector 22 so that the card 20 will become securably 

engaged to the memory card connector 22 upon insertion therein. 

A printed circuit board (not shown) having a 
configuration corresponding to that of the housing 40 is housed 

in the housing 40. A plurality of contact terminals of a 

35 female connector unit 6 (as shown in the first embodiment) are 
soldered to a front end (PC side) of a circuit pattern on the 

printed circuit board. In the same manner as in the second 
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:·~etlt:, conductors on the PC-side end of the cable 36 of 
oelJ. 
~arness 30 are soldered to a rear end (HDD side) of the 

"~~cuit pattern on the printed circuit board of the card 
c1-"' 
connector 2 0 . 

When the front portion 40a of the housing 40 of the 
card type connector 20 is inserted into the memory card 
connector 22 of the person~l computer 200, the card type 
connector 20 can connect the personal computer 200 to the HDD 
210 (Figure 2) to enable the personal computer 200 to transmit 

10 data to the HDD 210 and to receive data from the HDD 210 in the 
same manner as in the first and second embodiments of the 
invention. 

In addition, the engagement of the latch hooks of the 
memory card connector 22 with the grooves 42 of the card-type 

15 connector 20 enables the card-type connector 20 to be securely 
electrically connected to the memory card connector 22. As a 
consequence, :the card type connector 20 prevents accidental 
disconnection from the personal computer 200 where an 
accidental disconnection may cause operation error when data 

20 transfer (transmission -and reception) is being performed 
between the personal computer 200 and the HDD 210. 

Referring to Figure 7, a card type connector 20 
according to a fourth embodiment of the present invention is 
shown. A housing 40' has a front portion 40a' having the same 

25 shape and size as a standardized memory card. One difference 
between the fourth embodiment and the third embodiment of the 
connector of the present invention is the rear portion of the 
connector. In particular, the rear portion 40b' of the hous~µg 
4 o' of the fourth embodiment of the invention is designed to be 

30 connected to -a cable 36' of a harness 30' having width w3 

greater than the stand;ard width of a memory card. The width w2 

of a rear portion 40b' of the housing 40' is greater than the 
width w1 of the front portion 40a' (W2 > W1) where the width w1 

of the front portion 40a' is substantially equal to the 
35 standard width of a memory card. Similarly, the width of a 

rear end of a printed circuit board (not shown) in the housing 
40' is greater than that of a front end of the printed circuit 

-···----··--···- •..... --·-· - -- -··-·-·--··--------
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rn a card type connector 20 of the third embodiment 

51110wn in Figure 6, if the width W3 of the cable is not 
~:stantially equal to W1, the cable cannot be soldered to the gtJµ 

printed circuit board 10. In contrast to this, in the fourth 
embodiment shown in Figure 7, it is possible to connect the 
cable 36' having a relatively larger width w3 to the printed 
circuit board 10 by setting the width W2 of the rear portion 
40b' of the housing 40' to have the relationship W2 > W3 > W1 • 

Referring to Figure 8, a card-type connector 20" 
according to a fifth embodiment of the present invention is 
shown. One difference between the fifth embodiment of the 
inveation and the first embodiment of the invention is that a 
flexible printed circuit board SO is used in place of the rigid 

lS printed circuit board 10. The printed circuit board SO of _this 
embodiment uses a three-layered board. Connector elements on 
each end of the board SO are connected by a circuit pattern S2 
formed on the circuit board SO. The frame S4 of the connector 
20" is designed to have substantially the same outer shape and 

20 outer size as a standard·.memory card. 
As shown in Figure 9, the frame 54 of the connector 

20" has an opening S6 at its rear end. In this embodiment, one 
end 58 of the flexible printed circuit board SO is inserted 
into the frame S4 through the opening 56 and is soldered to a 

25 female connector unit 60 equipped with a plurality of 
conductive female terminals or elements 62. 

The female connector unit 60 has lugs 64 at its both 
ends. The female connector unit 60 is fitted in the frame 54 .· . . 
by inserting the lugs 64 into corresponding grooves 66" in the 

30 front end of the frame 54. The female connector unit 60 can be 
electrically connected to a personal computer 200 (not shown in 
Figure 9) . In this embodiment of the invention, the other end 
of the flexible printed circuit board SO, extending out from 
the frame 54 through the opening S6, is soldered to a 

35 relatively small rigid board 68. 
The rigid board 68 has a plurality of through holes 

70 which are connectable to a connector (not shown in Figure 9) 
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,. goo 210. When the frame 54 of the connector 20" is 
IJe 
~t:ed into the memory card connector 22 of the personal 

~8 

;~puter 200, the personal computer is connected to the HDD 210 
; 0 that data transmission and reception ·can be performed 

aetween the personal computer and the HDD. 
Finally, the frame 54, preferably, has covers (not 

shown) at its upper and lower surfaces to prevent the circuit 
pattern 52 from short circuiting. 

The present invention is not limited to the above 

10 mentioned embodiments. Various changes and modifications of 

the present invention can be made without departing from the 
spirit and scope of the present invention. For example, in the 
first to fourth embodiments, if there is no risk of short 
circuit of the circuit pattern on the circuit board, the 

15 housings of these embodiments may be replaced with a frame 
which exposes the circuit board held therein as in the fifth 

embodiment. 

Although, in the respective embodiments, the circuit 

board in the housing·of the card type connector has only the 
20 circuit pattern, it ~ay be possible to mount electronic circuit 

components on the circuit board. 

Other standards for the design the housing of the card 

type connector may be used in addition to the standard for the 

memory card under the JEIDA. For example, the standard of the 

25 Personal Computer's Memory Card International Association 
(

11 PCMCIA 11 ) or other standards may be used. 

,. 

------ - ----- - --------

, 
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An electrical connector for electrically connecting 
;data processing device via a connection for a_memory card to 
an external memory device via a cable adapted to interface the 

5 
external memory device, ~omprising: 

a frame having an outer dimension substantially the 
same as that of the memory card and a plurality of connection 
elements located at one end and at another end in its 
longitudinal direction, the plurality of connection elements 

10 located at the one end being adapted to be electrically 
connectable to the data processing de~ice via the connection 
for the memory card, and the plurality of connection elements 
located at the other end being adapted to be electrically 
connectable to the cable. 

15 2. An e1ectrical connector according to claim 1 further 
comprising a board held -in the frame and having a circuit for 
electrically connecting the connection elements located at the 
one end of the frame' to the connection elements located at the 
other end of the frame. 

20 3. An electrical connector according to claim 2, wherein 
electronic circuit components are mounted on the board. 

4. An electrical connector according to claim 1, wherein 
the data processing device has a space for receiving the memory 
card and the frame is adapted to be inserted into the recei vi_:p.g 

- -2 S space for the memory card. 

s. An electrical connector according to claim 2, wherein 
at least one group of the connection elements at the one end 
and at least one group of the connection elements at the other 
end are male elements. 

---------- -----------
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/ An electrical connector according to claim 2, wherein 

1886
e one group of the connection elements at the one end 

~ at least one group of the connection elements at the other 
')fl 

efld are female elements. 

1. An electrical connector according to claim 2, wherein 
the frame has a cover for covering the board held in the frame. 

8. An electrical connector according to claim 2, wherein 
the data processing device is a personal computer. 

9. An electrical connector according to claim 2, wherein 
10 the external memory device is a hard disk drive. 

10. An electrical connector for electrically connecting 
a data processing device.-via a connection for a memory card to 
an external memory device via a cable adapted to interface the 
external memory device,· .comprising: 

15 a board having a plurality of connection elements at 
one end adapted to: be electrically connectable to the data 
processing device via the connection for the memory card, 
having another end being electrically connectable to the cable, 
and having a circuit for electrically connecting the one end to 

2 O the other end; and 
a frame having an external dimension substantially the 

same as that of the memory card and holding the board therein. 

11. An electrical connector according to claim 10, wherein -· 
electronic circuit components are mounted on the board. 

25 12. An electrical connector according to claim 10, wherein 
the data processing device has a space for receiving the memory 
card and the frame is adapted to be insertable into the 
receiving space for the memory card. 

13. An electrical connector according to claim 10, wherein 
30 the connection elements at the one end are male elements. 

----···--····-­·-··· ·· ·-··--··--··· ---··----·· 
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-1'1ection elements at the one end are female elements. 
(;01,µ• 

An electrical connector according to claim 10, wherein 
·~· '. e frame has a cover for covering the board held in the frame. 

c!l 

1 6. An electrical connector according to claim 10, wherein 
the data processing device is a personal computer. 

17. An electrical connector according to claim 10, wherein 
the external memory device is a hard disk drive. 

18 .. An electrical connector for electrically connecting 
10 a data processing device via a connection for a memory card to 

an external memory device via a cable adapted to interf ac~ the 
external memory device, the data processing device including a 
space for receiving the memory card and a hook. for latching the 
memory card inserted is.the memory card receiving space, the 

15 connector comprising:·· 
a board ha~ing ~ plurality of connection elements at 

one end adapted to be electrically connectable to the data 
processing device via the connection for the memory card, 
having another end being electrically connectable to the cable, 

20 and having a circuit for electrically connecting the one end to 
the other end; and 

a frame holding the board therein, including a first 
portion placed on a connection element side of the board and 
having an outer dimension substantially the same as that of ~~e 

25 memory card so as to be insertable into the memocy card 
receiving space of the data processing device, a second portion 
extending from the first portion and placed on a cable 
connection side of the board, and an engaging portion between 
the first portion and the second portion configured to be 

30 engagable with the hook of the data processing device for 
latching the memory card. 
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/ All electrical connector for electrically connecting 

-' processing device via a connection for a memory card to 
:;''" d . . . 
8~cernal memory ev~ce, comprising: 

a frame having an outer dimension substantially the 
as that of the memory card; and 

a flexible circuit board having a plurality of 

connection elements at its one end, a plurality of connection 

elements at the other end and a circuit for electrically 

connecting the one end to the other end, the one end being held 

10 in the frame, the connection elements at the one end being 
adapted to be electrically connectable to the data processing 
device via the connection for the memory card, the other end 
exte~ding from the frame, and the connection elements at the 
other end being adapted to be electrically connectable to the 

15 external memory device. 

28. An electrical connector according to claim 27, wherein 
the data processing device has a space for receiving the memory 

card and the frame is.adapted to be inserted into the receiving 

space for the memocy .car.9. .. 

20 29. An electrical connector according to claim 27, wherein 
electronic circuit components are mounted on the circuit board. 

30. An electrical connector according to claim 28, wherein 
at ieast one group of the connection elements at the one end 
and at least one group of the connection elements at the other 

25 end are male elements. .. 

31. An electrical connector according to claim 28, wherein 

at least one group of the connection elements at the one end 

and at least one group of the connection elements at the other 

end are female elements. 

30 32. An electrical connector according to claim 28, wherein 
the frame h~s a cover for covering the board held in the frame. 
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I All electrical connector according to claim 28, wherein 

8 
processing device is a personal computer. 

tJI>' 

An electrical connector according to claim 28, wherein 
:4. 
~ external memory device is a hard disk drive. 

i:J'JB 

-· 


