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1 
COMPLAINT FOR PATENT INFRINGEMENT 

 

COMPLAINT FOR PATENT INFRINGEMENT 

Plaintiff USB Technologies, LLC, ("USB Technologies" or "Plaintiff"), by and 

through its undersigned counsel, for its Complaint against Defendant Kingston 

Technology Corporation ("Kingston" or "Defendant") makes the following allegations.  

These allegations are made upon information and belief. 

   

NATURE OF THE ACTION 

1. This is an action against Defendant for infringement of one or more claims 

of United States Patent No. 7,809,866 ("the ‘866 Patent"). 

 

PARTIES 

2. Plaintiff  USB Technologies is a limited liability company organized under 

the laws of the State of California and has an office and principal place of business at 

35 Hugus Alley, Suite 210, Pasadena, California 91103.  

3. Defendant Kingston is a California company, which has an office and 

principal place of business at 17600 Newhope Street, Fountain Valley, CA 92708.   

Kingston’s agent for service of process is located at this same address.  

 

JURISDICTION AND VENUE 

4. This action arises under the patent laws of the United States, including 35 

U.S.C. §§ 271 et seq., 281, and 284. 

5. This Court has subject matter jurisdiction over this action pursuant to 28 

U.S.C. §§ 1331 and 1338(a) because it arises under United States Patent law. 

6. This Court has personal jurisdiction over the Defendant because, inter alia, 

it resides in the State of California; regularly conducts business in the State of 

California; is registered to do business in the State of California; and continues to 

commit acts of patent infringement in the State of California including by making, 
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2 
COMPLAINT FOR PATENT INFRINGEMENT 

 

using, offering to sell, and/or selling, and/or importing, flash memory storage drives 

that have both USB and Lighting Connector interfaces, which infringe at least Claim 1 

of the ‘866 Patent (hereafter “Accused Products”) within the State of California and this 

district.  

7. Venue is proper in this district pursuant to 28 U.S.C. §§ 1391(b), 1391(c) 

and 1400(b).  Defendant is subject to this Court’s personal jurisdiction because, inter 

alia, Defendant has committed and continues to commit acts of patent infringement 

including making, using, offering to sell, and/or selling, Accused Products in this 

district, and/or importing Accused Products into this district; Defendant is 

headquartered in this judicial district, and Defendant employs personnel in this judicial 

district. 

 

FACTS 

8. Plaintiff is the owner, by assignment, of U.S. Patent No. 7,809,866 (“the 

‘866 Patent”), entitled “Double Interface SD Flash Memory Card,” which was duly and 

legally issued on October 5th, 2010 by the United States Patent and Trademark Office 

(“USPTO”).   

9. A copy of the ‘866 Patent is attached to this Complaint as Exhibit A. 

10. The claims of the ‘866 Patent are valid and enforceable. 

 

COUNT I: CLAIM FOR PATENT INFRINGEMENT 

UNDER 35 U.S.C. § 271(b) (‘866 PATENT) 

11. Plaintiff hereby incorporates by reference the allegations of paragraphs 1 

through 10 of this Complaint as if fully set forth herein. 

12. Claim 1 of the ‘866 Patent covers “a double interface flash memory card, 

which has a first transmission interface and a circuit board with a microprocessor and a 

plurality of flash memory thereon, comprising a first bus interface circuit especially for 
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3 
COMPLAINT FOR PATENT INFRINGEMENT 

 

a system interface circuit of the flash memory card being able to perform signal 

transmission, a second bus interface circuit for the other information apparatuses, which 

are different from the flash memory card, being able to perform signal transmission, 

and an interface detection and switching circuit, electrically connecting with the first 

transmission interface, the first bus interface circuit and the second bus interface circuit 

for detecting if there is an initializing signal generated from the system interface circuit 

and switching to the first bus interface circuit or the second bus interface circuit 

according to the initializing signal being generated or not generated, wherein the 

microprocessor switches the status thereof to a working mode and a suitable system 

interface circuit is started according to what type of the system interface circuit being 

detected by the interface detection and switching circuit so that the microprocessor can 

detect, determine and support a connection action signal automatically, when either the 

first transmission interface or the second transmission interface offers the action signal 

at the transmission end thereof and, in the meantime, the microprocessor switches the 

circuit and the related electronic elements on the circuit board to support data 

transmission action of the first transmission interface or the second transmission 

interface in the flash memories.” 

13. Defendant manufactures, imports into the United States, offers for sale, 

and/or sells Accused Products.  

14. Defendant’s Accused Products include, without limitation, Data Traveler 

Bolt Duo having Part Number: C-USB3L-SR32G-EN. 

15. A claim chart comparing Claim 1 of the ‘866 Patent to the Accused 

Product(s) is attached as Exhibit B. 

16. The Accused Products include a Flash Drive, including "32 GB" of 

memory storage space, while also including both a protruding Lighting Connector and 

USB Connector, each of which is accessible from either side of the Flash Drive 

Housing. See Exhibit B, p. 1-2. 
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4 
COMPLAINT FOR PATENT INFRINGEMENT 

 

17. The Accused Products include the Flash Drive, which includes a USB 

Connector as a first interface for transmitting and receiving data. See Exhibit B, p. 3.  

18. The Accused Products include a CPU connected with the Lighting 

Connector and USB Connector, via a Lightning Interface and a USB Interface through 

circuitry embedded in the PCB. See Exhibit B, p. 4-5. 

19. The Accused Products include a USB Interface, which allows data 

transmission via the USB Connector. See Exhibit B, p. 6. 

20. The Accused Products include a Lighting Connector as a second interface 

coupled to the CPU via a Lightning Interface, for communicating with external devices 

that are distinct from the Memory. See Exhibit B, p. 7-8. 

21. The Accused Products connect to external Apple® devices requiring a 

Lighting Connector in order to access storage space on the Memory. See Exhibit B, p. 

9. 

22. The Accused Products include a module that is electrically connected to 

both the USB Connector and the Lighting Connector via the PCB, that allows for the 

Flash Drive to determine whether the Lighting Connector or USB Connector should be 

used for data transmission. See Exhibit B, p. 10. 

23. The Accused Products include the CPU, which allows the Flash Drive to 

automatically operate via multiple different working interface modes, such as Lighting 

or USB 3.1 Gen 1, depending on the initialization signal received through the Switching 

controller. See Exhibit B, p. 11. 

24. Each one of the elements included in the Accused Products, itemized in 

paragraphs 16 – 23 above, is an element in Claim 1 of the ‘866 Patent. 

25. Plaintiff has been, and will continue to be, irreparably harmed by 

Defendant’s ongoing infringement of the ‘866 Patent. 

26. As a direct and proximate result of Defendant’s infringement of the ‘866 

Patent, Plaintiff has been and will continue to be damaged in an amount yet to be 

Case 8:17-cv-02235   Document 1   Filed 12/22/17   Page 5 of 28   Page ID #:5



 

 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 

 

 

5 
COMPLAINT FOR PATENT INFRINGEMENT 

 

determined, including but not limited to Plaintiff’s lost profits and/or a reasonable 

royalty. 

 

PRAYER FOR RELIEF 

WHEREFORE, Plaintiff prays for relief against Defendant as follows: 

A. In favor of Plaintiff that Defendant has infringed one or more claims of 

the ‘866 Patent, either literally or under the doctrine of equivalents; 

B. Requiring Defendant to pay Plaintiff its damages, costs, expenses, and 

prejudgment and post-judgment interest for Defendant’s infringement of the ‘866 

Patent as provided under 35 U.S.C. § 284, but not less than a reasonable royalty; and 

C. For such other and further relief, as may be just and equitable. 

 

DEMAND FOR TRIAL BY JURY 

Pursuant to Rule 38 of the Federal Rules of Civil Procedure, Plaintiff hereby 

demands a jury trial on all issues and causes of action triable to a jury. 

 

 

Dated:  December 22, 2017  

  

 

Respectfully submitted, 

 

/s/J. Curtis Edmondson 

________________________________ 

J. Curtis Edmondson 

Law Offices of J. Curtis Edmondson 

Counsel for Plaintiff  

USB Technologies, LLC  
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EXHIBIT A  - U.S. Patent No. 7,809,866 
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US007809866B2 

(12) United States Patent (10) Patent N0.2 US 7,809,866 B2 
Liu et a1. (45) Date of Patent: Oct. 5, 2010 

(54) DOUBLE INTERFACE SD FLASH MEMORY 6,658,516 B2 * 12/2003 Yao .......................... .. 710/301 
CARD 2003/0100203 A1 * 5/2003 Yen ........................... .. 439/79 

OTHER PUBLICATIONS 
(75) Inventors‘ wefl-Tiung Llu’ impel Hslen (TW)’ Universal Serial Bus Speci?cation 2.0, p. 87.* 

Chm-Ll Chen’ Talpel Hslen (TW) SimpleTech, http://WWW.simpletech.com/?ash/secureidigital.php. 
* 

(73) Assignee: Carry Computer Engineering _ _ 
Company, Limited, Hsin Tien (TW) * cued by examlner 

( * ) Notice: Subject to any disclaimer, the term of this Prlmary ExammeriAlan Chen 

patent is extended or adjusted under 35 (57) ABSTRACT 
U.S.C. 154(b) by 0 days. 

A double interface SD ?ash memory card includes a SD ?ash 
(21) Appl. No.: 10/216,611 memory card and a USB adaptor. The SD ?ash memory card 

has a standard SD card interface and a circuit board, Which 
(22) Filed: Aug. 12, 2002 has a microprocessor and ?ash memories. The USB adapter 

has at least a SD interface socket and a USB plug. The SD 
(65) Prior Publication Data interface socket can be inserted With a SD ?ash memory card 

Us 2004/0059846 A1 Mar‘ 25 2004 and the USB plug can be connected to other information 
’ devices. The double interface SD ?ash memory card includes 

(51) Int CL a SD bus interface circuit for the SD ?ash card, a USB bus 
G06F 13/12 (200601) interface circuit for a system end, and an interface detection 
G06F 3/00 (200601) and switching circuit detect if there is an initialized signal 

(52) US. Cl. .................. .. 710/62; 710/2; 710/8; 710/72 from the System interface and Switch to the SD bus interface 
(58) Field of Classi?cation Search ................. .. 710/72 Circuit. or the USB bus interface Circuit bas‘?d “Presuh Ofthe 

710/2 7 4 8 62’ detectron. The microprocessor can detect, rdentrfy, and sup 
See application ?le for Complete Search hist’oryf ’ port connectlng s1gnal of SD lnterface or USB lnterface auto 

matically. When a signal is sent from the SD card interface or 
(56) References Cited the USB card interface, the microprocessor Will switch the 

US. PATENT DOCUMENTS 

5/2002 Yao .......................... .. 711/115 

5/2002 Kihiraet a1. 439/761 
8/2002 Jones et a1. ............... .. 710/301 

6,385,677 B1* 
6,394,817 B1* 
6,438,638 B1* 

circuit and relevant electronic elements in the circuit board to 
support the SD card or the USB card to access the data in the 
?ash memories in the card. 

20 Claims, 4 Drawing Sheets 

SD BUS 113mm: USB Adaptor 

Voltage 
Transtumaiion 

C “Cull 
26 

Circuit boards 

Tw I 

12 

Interface Detection 
‘and Swimming Circuit 

24 

Second Firs: 
Bus Bus 

luncrface 
Circuit 

22 2O 

Flash Memory 

Case 8:17-cv-02235   Document 1   Filed 12/22/17   Page 8 of 28   Page ID #:8



US. Patent 0a. 5, 2010 Sheet 1 of4 US 7,809,866 B2 

.. c , 

031mm usa Adapter 59 "P5 ll'?lltboards 
ahmgllm {lir 

12 

5 Tl'ansfomzhon 
r“ ciicuii 

26 

interfacc Detection 
‘and Switching Circuit 

/, 

I J 
Srcond Firs; , 

USB Plug Bus Bus "W1 Mamm 
inlerfacc 
Circuit mum-m 

Circuit 

22 20 M H 

1'? l l hicmory 
' rm 

Catt“: 
i3 

1 
Micmpmcessor M 

30 i 

It) 

Case 8:17-cv-02235   Document 1   Filed 12/22/17   Page 9 of 28   Page ID #:9



US. Patent 0a. 5, 2010 Sheet 2 of4 US 7,809,866 B2 

System Interface CMD First Bus 
Interface 

Circuit DATO Circuit / SD 

Bus Interface 
DAT3 Circuit 

CLK Signal Detection CLK 

Circuit 242 

Control Signal 

/24 
Signal Switching ‘ 
Circuit 

DATI 

DATl / 
2O 34 DATZ 

0+ 
Second Bus 

Interface Circuit 
/ USB Bus 

DATZ f Interface 
D~ Circuit 

244 

22 

Fig 2 

Case 8:17-cv-02235   Document 1   Filed 12/22/17   Page 10 of 28   Page ID #:10



US. Patent Oct. 5, 2010 Sheet 3 of4 US 7,809,866 B2 

First Bus Mode Interface Detection 
and Switching Circuit 

24 

Second Bus Mode 

7 

SD Bus Selected 

7 

USB Bus Selected 
42 50 

7 

Bus Idle 52 Bus Idle 44 

< USB Instruction54 

l l 
48 Instruction Process lnstruction Process _ 56 

and Response Generation and Response Generation 

Fig 3 

Case 8:17-cv-02235   Document 1   Filed 12/22/17   Page 11 of 28   Page ID #:11



US. Patent 0a. 5, 2010 Sheet 4 of4 US 7,809,866 B2 

10 \ 30 SD CUNN1 

00.0001: 
J1 3*‘? ‘3M0 

0051 
01; I: ,1, g 00 0 

D CLK 
5+ 4 H F V552 

END 5 DATE 
SHELL g 0011 

use 000101 Um 

‘l?.:'P_SW1 
:<——10'P_smr2 

Fig 4 

Case 8:17-cv-02235   Document 1   Filed 12/22/17   Page 12 of 28   Page ID #:12



US 7,809,866 B2 
1 

DOUBLE INTERFACE SD FLASH MEMORY 
CARD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention is related to a double interface ?ash 

memory card, in particular to a double interface SD ?ash 
memory card. 

2. Description of Related Art 
Since the USB (Universal Serial Bus) interface Was devel 

oped in 1996, it has gradually taken over the position of 
various conventional transmission interfaces due to its high 
transmission rate, easy installation, hot-sWapping and plug & 
play features. With a USB interface, the ho st can be connected 
to various peripheral equipments, such as scanner, keyboard, 
printer, etc., Without the need of installing drivers. Thus prod 
ucts With USB interfaces are Widely used not only in com 
puters (e. g., desktops or notebooks) or peripheral equipment 
but also in various IA products (e.g., PDA, DSC, MP3 Player, 
etc.). 

In year 2,000, Matsushita, SanDisk, and Toshiba intro 
duced a neW “SD Flash Memory Card” standard, Which is 
referred as “Secure Digital Card”. A SD Card comprises of 
several ?ash memories, a microprocessor, and a semiconduc 
tor circuit. Due to its lightWeight, small siZe, high access 
speed, and large capacity, the SD card is Widely used in 
peripheral equipment, PDAs, DSCs, MP3 Players, etc., and 
has become a neW portable storage media that has vast market 
value. The SD card adopts a dedicated SD interface. Though 
manufacturers of peripheral equipment or information appli 
ances can develop products dedicated used With SD ?ash 
memory cards, these products can’t meet the requirements of 
customers to exchange data betWeen them and computer sys 
tems (desktops or notebooks) or other digital products com 
municating With USB interfaces. For example, if a consumer 
Wants to access the data in a DSC With the SD ?ash memory 
card and display or edit the data in a computer system or a 
product With a USB interface, this Work can’t be done because 
that there is no corresponding SD interface at the computer 
system or the digital product described above. 

In such cases, the consumers have to buy a ?ash memory 
card driver (card reader) or anAdaptor that supports SD cards 
to exchange data With the computer systems or digital prod 
ucts With USB interfaces. Or they may buy a card having the 
same transfer interface as that of the computer system as the 
intermediate media to access the data in the SD card. Both of 
the tWo approaches add the cost of the product and the com 
plexity of operation, bringing inconvenience to the interop 
erability betWeen SD cards and products With USB interfaces. 

SUMMARY OF THE INVENTION 

In consideration of above problems, the inventor invents a 
“Double Interface SD Flash Memory Card”, Which can elimi 
nate the shortcomings in legacy SD cards. 

The Double Interface SD Flash Memory Card eliminates 
the intermediate device or Adaptor, Which decreases the cost 
of manufacturing and the complexity in application. 

Another purpose of this invention is to provide a ?ash 
memory product that can access computers or products With 
USB interfaces through a cheap USB Adaptor With the detec 
tion, control, and sWitching actions of its microprocessor. The 
invention is similar to the Removable Hard Disk product in 
structure. HoWever, besides supporting SD ?ash memory 
cards, this invention can also support USB interface. In other 
Words, the microprocessor of this invention integrates the 
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2 
functionalities of the control chip on a legacy Adaptor to 
facilitate storage, transfer, and exchange of digital data 
betWeen the invention and computer systems/IA products at 
loWest cost and through the simplest approach. 
A further purpose of this invention is to signi?cantly 

decrease the cost of the system (eliminating the additional 
Adaptor device) While enhance the convenience of applica 
tion (installation, operation, etc.) of this product. With the 
dedicated SD interface and the neW Adaptor integrated, the 
device can detect/identify the circuit of the system interface, 
and then sWitches the device to the right system interface. It 
not only support USB interface, but also support SD interface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood by 
reference to the folloWing description and accompanying 
draWings, in Which: 

FIG. 1 is a block diagram of the control circuit of the double 
interface SD ?ash memory card according to the present 
invention; 

FIG. 2 is a block diagram of the arbitration circuit for 
detection, control, and sWitching of the double interface SD 
?ash memory card of the present invention; 

FIG. 3 is a preferred ?oWchart of the detection, control, and 
sWitching procedure according to this invention; and 

FIG. 4 is a circuit diagram of a USB adaptor in the double 
interface SD ?ash memory card of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, a block diagram of the control circuit 
of double interface SD ?ash memory card of this invention. 
The double interface SD ?ash memory card integrates a USB 
interface, Which is popular in the market, to communicate 
With computers or other digital products With USB interface. 
As shoWn in FIG. 1, the double interface SD ?ash memory 
card has a standard transfer interface (?rst interface, 9 I/O 
pins) and a corresponding circuit board (12), Which has a 
microprocessor (16) and multi ?ash memory chips (14), cir 
cuit board (12) has at least a bus interface circuit (?rst inter 
face circuit 20), a cache (SDRAM 18), and a poWer transfer 
circuit (26), as Well as an access interface and a Flash (not 
shoWn). The USB adaptor (30) has at least a ?ash memory 
interface socket (not shoWn) and a transmission interface 
(second interface), Which is a USB plug (32).Apparently, this 
?ash memory interface serves as an interface of the double 
interface SD ?ash memory Card (10). And the double inter 
face SD ?ash memory card (10) can be connected to computer 
systems or other digital products With USB interface through 
the second transmission interface (U SB Plug 32) of the USB 
adaptor. The unique feature of this invention lies in that: 

an interface bus circuit (second bus interface circuit) (22) 
embedded in the microprocessor (16); 

a interface detection and sWitching circuit (24) embedded 
in the microprocessor (16) to detect and sWitch to the 
?rst bus interface circuit (20) or the second bus interface 
circuit (22). 

The microprocessor (16) can automatically detect, iden 
tify, and support signals from the SD interface or the USB 
plug (32). When a signal at the SD interface or the USB plug 
(32) occurs, the microprocessor (16) Will sWitch the circuit 
and relevant elements in the circuit board (12) to support the 
data transmission form the SD interface or the USB plug (32) 
to the ?ash memory chips (14). 
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The preceding ?rst bus interface circuit 20 in the preferred 
embodiment is a SD bus interface circuit used for the SD ?ash 
memory card and the second bus interface circuit 22 is a USB 
bus interface circuit used for a system end. Both the bus 
interface circuits 20, carry out data transmission With the 
USB adapter 30 or a system interface circuit 34 suitable for 
the SD ?ash memory card via being electrically connected to 
the interface detection and switching circuit 24. The interface 
detection and sWitching circuit 24 is used for detecting if there 
is an initialiZed signal generated by a system interface circuit 
of the SD ?ash memory card and sWitching to the ?rst (SD) 
bus interface circuit 20 or the second (USB) bus interface 
circuit 22 based on if the signal is detected. 

It should be emphasized that the microprocessor (16) of 
double interface SD ?ash memory card (10) not only can 
identify and control the SD interface, but also support prod 
ucts With USB Interface under the help of the USB adaptor 
(30). Thus, the invention serves as a portable storage media 
supporting SD and USB interfaces. 

Referring to FIG. 2, the block diagram of the arbitration 
circuit of the invention to perform identi?cation, control, and 
sWitching functions. There are tWo system interface circuits 
(34) in the double interface SD ?ash memory card (10), i.e., 
the card (10) integrates functions that must be implemented 
With a card reader and the control chip of an adaptor. The 
?gure shoWs six different signal terminals (CLK, CMD, 
DATO, DAT1, DAT2, DAT3). The DAT1 and DAT2 are used 
for connecting and sWitching to the D+ and D— signals of the 
USB system interface circuit (34), i.e. the tWo and DAT2 are 
used as common terminals D+ and D— steals of the USB plug 
and the CLK is used as the signal for detection of the system 
interface circuit (34), i.e., it serves as the basis to select the 
First Bus interface circuit (20) or the Second Bus Interface 
Circuit/U SB Bus Interface Circuit (22). 

According to the speci?cation for SD ?ash memory cards, 
When the card is poWered on, if the system interface of the SD 
?ash memory card (34) detects an initialiZation signal (74 
pulses/s), the SD Bus Interface circuit (20) Will trigger the 
CLK signal to indicate that the SD Bus Interface circuit (20) 
is currently selected. On the contrary, if no such an initialiZa 
tion is detected by the system interface (34), the signal detec 
tion circuit (242) Will output a control signal to the signal 
sWitching circuit (244) to sWitch the DAT1 and DAT2 termi 
nals to the USB Bus Interface Circuit (22). In this Way, on the 
basis of the signal from the interface detection and sWitching 
circuit (24), the invention Will determine Which system inter 
face circuit (34) should be sWitched to. In order to support 
different system interface circuits (34) at the same time, the 
microprocessor (16) of this invention integrates the processes 
to support both system interface circuits (34), and support 
both system interface circuits (34) to generate corresponding 
instructions and communication protocols. 

Please see FIG. 3, a ?oW chart of a preferred circuit detec 
tion and sWitching process of this invention. From the ?gure 
We can see that When the poWer supply module (40) provides 
poWer to the Double Interface SD Flash Memory Card (10), 
the microprocessor (16) Will sWitch to the correct Working 
mode and initialiZe the appropriate system interface circuit 
(34) in according to the interface circuit detected by the 
interface detection and sWitching circuit (24). Then, the 
microprocessor (16) Will receive the instruction and perform 
necessary process and generates appropriate response in 
accordance With the speci?cation for the system interface 
circuit (34) currently selected. For example, if the system 
interface circuit (34) detected by the interface detection and 
sWitching circuit (24) is the First Bus Mode (i.e., SD Bus 
Mode), the process Will enters into the Working cycle for SD 
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4 
interface, i.e., selects SD Bus (42), generates a SD instruction 
(46) after the Bus Idle (44) signal is detected, and performs 
necessary process and generates appropriate response (48), 
and ?nally returns to Bus Idle (44) mode. On the contrary, if 
the system interface circuit detected by the interface detection 
and sWitching circuit (24) is the Second Bus Mode (i.e., USB 
Bus Mode), the process Will enters into the Working cycle for 
USB interface, i.e., selects USB Bus (50), generates a USB 
instruction (54) after the Bus Idle (52) signal is detected, and 
performs necessary process and generates appropriate 
response (56), and ?nally returns to Bus Idle (52) mode. 
When the system interface (34) is set, it can’t be altered 

afterwards. If it has to be altered, it should be entirely 
removed, and then the poWer should be sWitched off. Finally, 
the other system interface circuit can be selected. Please see 
FIG. 4, a Wiring chart of the USB Adaptor in the Double 
Interface SD Flash Memory Card. This ?gure is a sketch map 
of the connection betWeen the Double Interface SD Flash 
Memory Card and a cheap USB adaptor (30). In conclusion, 
the double interface SD ?ash memory Card of this invention 
has the folloWing advantages: 
1 . This invention substitutes the relatively expensive auxiliary 

card reader or Adaptor device With a much cheaper adaptor, 
and implements the data transfer or exchange With various 
digital products. It decreases the cost of manufacturing and 
the complexity in application. 

2. This invention can provide a ?ash memory product that can 
access computers or products With USB interfaces through 
a cheap USB adaptor With the detection, control, and 
sWitching functions of its microprocessor. Besides sup 
porting SD ?ash memory cards, this invention can also 
support USB interface. In other Words, the microprocessor 
of this invention integrates the functionalities of the control 
chip on a conventional adaptor to facilitate storage, trans 
fer, and exchange of digital data betWeen the invention and 
computer systems/IA products at loWest cost and through 
the simplest approach. 

3. This invention can signi?cantly decrease the cost of the 
system (eliminating the additional adaptor device) While 
enhances the convenience of application (installation, 
operation, etc.) of this product. With the dedicated SD 
interface and the neW adaptor integrated, the device can 
detect/ identify the circuit of the system interface, and then 
sWitches the device to the right system interface. It not only 
support USB interface, Which is popular in computer sys 
tems and other digital products, but also serves as a por 
table ?ash memory card integrating SD and USB inter 
faces. 
While the invention has been described With reference to 

the a preferred embodiment thereof, it is to be understood that 
modi?cations or variations may be easily made Without 
departing from the spirit of this invention, Which is de?ned by 
the appended claims. 
The invention claimed is: 
1. A double interface ?ash memory card, Which has a ?rst 

transmission interface and a circuit board With a micropro 
cessor and a plurality of ?ash memory thereon, comprising: 

a ?rst bus interface circuit especially for a system interface 
circuit of the ?ash memory card being able to perform 
signal transmission; 

a second bus interface circuit for the other information 
apparatuses, Which are different from the ?ash memory 
card, being able to perform signal transmission; and 

an interface detection and sWitching circuit, electrically 
connecting With the ?rst transmission interface, the ?rst 
bus interface circuit and the second bus interface circuit 
for detecting if there is an initialiZing signal generated 
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from the system interface circuit and switching to the 
?rst bus interface circuit or the second bus interface 
circuit according to the initializing signal being gener 
ated or not generated; 

Wherein, the microprocessor sWitches the status thereof to 
a Working mode and a suitable system interface circuit 
mode is started according to What type of the system 
interface circuit being detected by the interface detec 
tion and sWitching circuit so that the microprocessor can 
detect, determine and support a connection action signal 
automatically; When either the ?rst transmission inter 
face or the second transmission interface offers the 
action signal at the transmission end thereof and, in the 
mean time, the microprocessor sWitches the circuit and 
the related electronic elements on the circuit board to 
support data transmission action of the ?rst transmission 
interface or the second transmission interface in the ?ash 
memories. 

2. The double interface ?ash memory card as de?ned in 
claim 1, further comprises a double interface SD ?ash 
memory card and, in other Words, the ?rst transmission inter 
face is a standard transmission interface of the SD interface 
?ash memory card. 

3. The double interface ?ash memory card as de?ned in 
claim 1, Wherein the microprocessor further has a built-in 
cache unit and a poWer transfer circuit and the cache unit is 
electrically connected to the ?rst bus interface circuit, the 
second bus interface circuit, the microprocessor and the ?ash 
memories. 

4. The double interface ?ash memory card as de?ned in 
claim 1, Wherein the ?rst bus interface circuit comprises a 
standard SD bus interface circuit. 

5. The double interface ?ash memory card as de?ned in 
claim 1, Wherein the second bus interface circuit comprises a 
USB bus interface circuit. 

6. The double interface ?ash memory card as de?ned in 
claim 1 is connected to a adapter, Which has an interface 
socket for being inserted With said ?rst interface and a second 
transmission interface for being used With other information 
apparatuses. 

7. The double interface ?ash memory card as de?ned in 
claim 6, Wherein the second transmission interface comprises 
a USB plug. 

8. A double interface SD ?ash memory card combination, 
comprising: 

a double interface SD ?ash memory card; and 
a USB adapter; 

Wherein the double interface SD ?ash memory card further 
comprises: 

a ?rst transmission interface; and 
a circuit board, providing a microprocessor and a plurality 

of ?ash memories, the microprocessor having at least a 
built-in ?rst bus interface circuit; and the USB adaptor 
having at least a SD interface socket for being inserted 
With the double interface SD ?ash memory card and has 
a second transmission interface for being used With 
other information apparatus; 

Wherein the ?rst bus interface circuit is built in the double 
interface SD ?ash memory card especially for a system 
interface circuit of the ?ash memory card being able to 
perform signal transmission; a second bus interface cir 
cuit is built in the double interface SD ?ash memory card 
for the other information apparatuses, Which are differ 
ent from the ?ash memory card, being able to perform 
signal transmission; and an interface detection and 
sWitching circuit is built in the double interface SD ?ash 
memory card for detecting if there is an initialiZing 
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6 
signal generated from the system interface circuit and 
sWitching to the ?rst bus interface circuit or the second 
bus interface circuit according to the initialiZing signal 
being generated or not; 

Whereby, the microprocessor can detect, determine and 
support a connection action signal automatically; When 
either the ?rst transmission interface or the second trans 
mission interface offers the action signal at the transmis 
sion end thereof and, in the mean time, the microproces 
sor sWitches the circuit and the related electronic 
elements on the circuit board to support data transmis 
sion action of the ?rst transmission interface or the sec 
ond transmission interface in the ?ash memories. 

9. The double interface SD ?ash memory card combination 
as de?ned in claim 8, Wherein the microprocessor further has 
a built-in cache unit and a poWer transfer circuit and the cache 
unit is electrically connected to the ?rst bus interface circuit, 
the second bus interface circuit, the microprocessor and the 
?ash memories. 

10. The double interface SD ?ash memory card combina 
tion as de?ned in claim 8, Wherein the ?rst transmission 
interface comprises a standard transmission interface of the 
SD interface ?ash memory card. 

11. The double interface SD ?ash memory card combina 
tion as de?ned in claim 8, Wherein the second transmission 
interface comprises a USB plug. 

12. The double interface SD ?ash memory card combina 
tion as de?ned in claim 8, Wherein the ?rst bus interface 
circuit comprises a standard SD bus interface circuit. 

13. The double interface SD ?ash memory card combina 
tion as de?ned in claim 8, Wherein the second bus interface 
circuit comprises a USB bus interface circuit. 

14. A double interface ?ash memory card, Which has a ?rst 
transmission interface and a circuit board With microproces 
sor and a plurality of ?ash memories, at least comprises: 

a ?rst bus interface circuit especially for a system interface 
circuit of the ?ash memory card being able to perform 
signal transmission; 

a second bus interface circuit for the other information 
apparatuses, Which are different from the ?ash memory 
card, being able to perform signal transmission; 

a plurality of common pins, being formed as common 
connecting ends for signal transmission betWeen the 
double interface ?ash memory card and a system inter 
face circuit and the information apparatuses; and 

an interface detection and sWitching circuit, electrically 
connecting With the ?rst transmission interface, the ?rst 
bus interface circuit and the second bus interface circuit 
for detecting if there is an initialiZing signal generated 
from the system interface circuit and sWitching the com 
mon pins to the ?rst bus interface circuit or the second 
bus interface circuit according to the initialiZing signal 
being generated or not generated; 

Wherein, the microprocessor sWitches the status thereof to 
a Working mode and a suitable system interface circuit 
mode is started according to What type of the system 
interface circuit being detected by the interface detec 
tion and sWitching circuit. 

15. The double interface ?ash memory card as de?ned in 
claim 14, further comprises a double interface SD ?ash 
memory card and the ?rst transmission interface is a standard 
transmission interface of the SD interface ?ash memory card. 

16. The double interface ?ash memory card as de?ned in 
claim 14, Wherein the microprocessor further has a built-in 
cache unit and a poWer transfer circuit and the cache unit is 
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electrically connected to the ?rst bus interface circuit, the 
second bus interface circuit, the microprocessor and the ?ash 
memories. 

17. The double interface ?ash memory card as de?ned in 
claim 14, Wherein the ?rst bus interface circuit comprises a 
standard SD bus interface circuit. 

18. The double interface ?ash memory card as de?ned in 
claim 14 is connected to a adapter, Which has an interface 
socket for being inserted With said ?rst interface and a second 

8 
transmission interface for being used With other information 
apparatuses. 

19. The double interface ?ash memory card as de?ned in 
claim 14, Wherein the second transmission interface com 
prises a USB plug. 

20. The double interface ?ash memory card as de?ned in 
claim 14, Wherein the second bus interface circuit comprises 
a USB bus interface circuit. 

* * * * * 
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