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(57) ABSTRACT 
A mini-type connector has a Substrate, a plurality of metal 
joints and a metal frame. The Substrate includes a connector 
and a circuit board, wherein the connector is extended from 
the circuit board. The plurality of metal joints is assembled 
to the connector of the Substrate for being electrically 
connected to an external electronic device. The metal frame 
covers the connector of the Substrate for enhancing the 
StreSS-resistance Strength of the connector. The connector is 
integrally formed with the circuit board. 
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MIN-TYPE CONNECTOR OF CIRCUIT 
SUBSTRATE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to connectors of 
circuit Substrate, and particularly to a mini-type connector of 
a circuit Substrate which will cause the product arranged 
with the connector to have a Smaller thickness. The mini 
type connector can be applied to memory cards, adaptor 
cards, card readers, laser indicators or wireleSS modules Such 
as GPS (Global Position System) modules, and bluetooth 
modules or GPRS (General Packet Radio Service) modules. 
0003 2. Description of Related Art 
0004. In the current information technology industry, 
portable electronic devices are becoming more and more 
popular. Other than providing fundamental functions, these 
devices can be connected to hosts (for example, personal 
computers or notebook computers) for data transmission or 
other functions via the same transmission interface. In 
general, in these products, the Substrate of the circuit board 
is separated from the connectors of the transmission inter 
face. 

0005 Referring to FIG. 1a, a prior art flash disk is 
illustrated, wherein the connector 11 is separated from the 
printed circuit board (PCB) 12. The connector 11 is 
assembled to the PCB 12 through the welding points 1211, 
and 1212. Referring to FIG. 1b, a lateral view shows the 
combination of the connector 11 and the PCB 12. The upper 
and lower Surfaces of the PCB 12 are assembled with a 
plurality of electronic components 122. A bottom of the 
connector 11 is flush with the bottom of the PCB 12. Since 
the connector 11 is assembled to the PCB 12 through the 
welding points 1212, 1213, the welding points 1212, 1213 
will make the device thicker. Especially, the welding points 
1213 of the bottom of the PCB 12 protrude from the bottom 
of the connector 11. This protrusion will result in that the 
housing 13 must enclose the electronic components 122 and 
welding points 1212, 1213 of the upper and lower surfaces. 
AS a result, the products are excessively thick and can not 
achieve the object of compactness. 

SUMMARY OF THE INVENTION 

0006 Accordingly, the primary object of the present 
invention is to provide a mini-type connector of a circuit 
Substrate, wherein the product has a compact size and the 
cost can be low. 

0007 Another object of the present invention is to pro 
vide a mini-type connector of a circuit Substrate, wherein the 
lifetime is long and the Strength of the connector is good. 

0008 To achieve above objects, the present invention 
provides a mini-type connector which comprises a Substrate 
including a circuit board and a connector extended from the 
circuit board; a plurality of metal joints assembled to the 
connector of the Substrate for being electrically connected to 
an external electronic device, and a metal frame covering the 
connector of the Substrate for enhancing the StreSS Strength 
of the connector. The connector is integrally formed with the 
circuit board. 
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0009. The various objects and advantages of the present 
invention will be more readily understood from the follow 
ing detailed description when read in conjunction with the 
appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1a is a schematic view that includes the prior 
art connector and Substrate of a circuit board; 
0011 FIG. 1b is a schematic view showing the whole 
Structure of the product; 
0012 FIG. 2 is an exploded perspective view of a 
preferred embodiment of the present invention; and 
0013 FIG. 3 is a cross section view of the preferred 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0014. The mini-type connector of a circuit substrate of 
the present invention will be described herein with reference 
to the exploded perspective view of FIG. 2. The mini-type 
connector includes a Substrate 2, a metal frame 24, and 
housings 251, 252. The substrate 2 includes a circuit board 
22, and a connector 21 extended from the circuit board 22. 
The circuit board 22 and the connector 21 are integrally 
formed with the Substrate 2. In this embodiment, the Sub 
strate 2 is a printed circuit board (PCB). 
0.015 The connector 21 of the substrate 2 is formed with 
a plurality of metal joints 23. The shapes of the metal joints 
23 are based on the electronic device 3 to be inserted 
thereinto, for example a long Strip metal joint. The two 
terminals 231, 232 of each metal joint 23 are hooks. The 
connector 21 of the Substrate 2 has a plurality of connecting 
holes 211, 212. Thereby, the terminals 231, 232 of each 
metal joint 23 can be inserted into the connecting holes 211, 
212, so that the metal joint 23 can be installed thereon. Then, 
the metal joint 23 is welded to the substrate 2. Thereby, the 
device of this embodiment can be connected to an external 
device by the plurality of metal joints 23. The mini-type 
connector may be pulled out and inserted into the electronic 
device 3 many times without failure as the metal joints 23 
provide a contact Superior in life span compared to the prior 
art cOnnectOrS. 

0016. The connector 21 of the Substrate 2 is extended 
from the circuit board 22, and the connector 21 must bear an 
external force and provide a shield of the metal joint 23. 
Therefore, a U-shaped metal frame 24 covers the connector 
21. An upper half of the metal frame 24 has a notch. Thereby, 
after the metal frame 24 Surrounding the connector 21, the 
metal joints 23 can expose out. One side of the lower half of 
the metal frame 24 has two pins 241, 242 extending there 
from. The two pins 241, 242 can be inserted and welded to 
the two corresponding inserting holes 222, 223 of the circuit 
board 22 for fixing the metal frame 24 and the stress of the 
connector 21 can be minimized. The inserting holes 222,223 
are connected to the ground of the Substrate 2 and thus it can 
provide an optimum ground effect. 
0017 Referring to FIG. 3, a schematic view of the 
mini-type connector of the present invention is shown. The 
circuit board 22 of the Substrate 2 is installed with at least 
one electronic element 221. The arrangement of the elec 



US 2004/0145875 A1 

tronic element 221 may be on the upper Surface, lower 
Surface or both of the two Surfaces based on the requirement 
of the Substrate 2. The at least one electronic element 221 
includes a flash memory and other related IC chips. A part 
of the connector 21, the circuit board 22, the metal frame 24 
and the metal joints 23 are enclosed by the housings 251 and 
252. The electronic element 221 can be for example a 
computer. 

0.018. The connector 21 is extended from the circuit 
board 22, i.e., the connector 21 and the circuit board 22 are 
at the same printed circuit board. After the metal frame 24 
covers the connector 21, the circuit board 22 is embedded in 
the metal frame 24. The upper and lower surfaces of the 
circuit board 22 are retained with an elevation difference 
with the upper and lower surfaces of the metal frame 24. 
This elevation difference exactly receives the electronic 
components 221 at the upper and lower Surfaces of the 
circuit board 22 and the welding points by which the pins 
241,242 are welded to the circuit board 22. Thus, the entire 
thickness of the product is Smaller than the prior art and So 
a device fitted with the invention can be accordingly thinner 
than previous products. 
0019. Thereby, it is appreciated that in the present inven 
tion, the connector and the circuit board are integrally 
formed. The joints of the connector are metal pieces, and 
metal frame is used to enclose the connector and the 
Substrate So as to minimize the StreSS incurred. Thereby, the 
product is compact and the cost can be lowered relative to 
the prior art. The product lifetime is long and the connector 
is strong with an optimum ground effect. 
0020. The present invention is thus described, though it 
will be obvious that the same may be varied in many ways. 
Such variations are not to be regarded as a departure from 
the Spirit and Scope of the present invention, and all Such 
modifications as would be obvious to one skilled in the art 
are intended to be included within the scope of the following 
claims. 
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What is claimed is: 
1. A mini-type connector comprising: 

a Substrate including a circuit board and a connector 
extended from the circuit board; 

a plurality of metal joints assembled to the connector of 
the Substrate for being electrically connected to an 
external electronic device; and 

a metal frame covering the connector of the Substrate. 
2. The mini-type connector as claimed in claim 1, further 

comprising an external housing enclosing the Substrate, the 
metal joints and the metal frame for providing a protection 
thereto. 

3. The mini-type connector as claimed in claim 1, wherein 
the metal frame further comprises a plurality of extending 
pins welded to the Substrate. 

4. The mini-type connector as claimed in claim 1, wherein 
the Substrate has a plurality of inserting holes for receiving 
the pins for Securing the metal frame. 

5. The mini-type connector as claimed in claim 1, wherein 
the connector of the Substrate further comprises a plurality 
of connecting holes, whereby the metal joints can be 
assembled to the Substrate through the connecting holes. 

6. The mini-type connector as claimed in claim 5, wherein 
the metal joints are each a long Strip and have at least one 
hooked terminal for connection with the connecting holes. 

7. The mini-type connector as claimed in claim 1, wherein 
the metal frame has a U-shaped for exposing the metal 
joints. 

8. The mini-type connector as claimed in claim 1, wherein 
the inserting holes are electrically connected to the ground 
of the Substrate. 

9. The mini-type connector as claimed in claim 1, wherein 
the metal joints are welded to the connector of the Substrate. 


