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( * ) Notice; This is a publication of a Continued pros- A system that integrates the function of a computer input/ 
ecution application (CPA) ?led under 37 output integrated circuit (IC) and a smart card reader. The 
CFR 1_53(d)_ integrated system includes a computer input/output IC and a 

reading device. The system is capable of eliminating inter 
(21) Appl, N()_j 09/436,591 face problems resulting from non-standardized hardWare in 

addition to a reduction in production cost and an improve 
(22) Filed: Nov. 9, 1999 ment in Working stability. 
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INTEGRATED SMART CARD READER AND 
COMPUTER INPUT/OUTPUT IC SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the priority bene?t of Tai 
Wan application serial no. 87120063 ?led Dec. 3, 1998, the 
full disclosure of Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of Invention 

[0003] The present invention relates to an integrated smart 
card reader and computer input/output (I/O) integrated cir 
cuit (IC) system. More particularly, the present invention 
relates to an integrated system capable of reading both smart 
card data and computer input/output data. 

[0004] 2. Description of Related Art 

[0005] Due to progress in technologies, many inventions 
capable of simplifying the transaction in our everyday life 
have been introduced. Card for storing personal information 
such as credit card, payment card and ?nancial card are good 
eXamples. FolloWing the many breakthroughs in computer 
technology, a card knoWn as a smart card has recently been 
introduced. Since the storage capacity of each smart card is 
quite large, almost any personal data can be stored inside. 

[0006] At present, although smart cards (such as citiZen 
ship cards, multifunction credit cards) are being promoted, 
non-standardiZed card reader hardWare renders interface 
equipment eXpensive. FIG. 1 is a block diagram shoWing 
the architectural layout of a conventional card reader. As 
shoWn in FIG. 1, a card reader 120 and a computer 
input/output (I/O) integrated circuit (IC) 100 are integrated 
together so that card information can be processed. When a 
smart card 130 is inserted into the card reader 120, relevant 
information inside the smart card 130 can be eXtracted by a 
smart card interface integrated circuit 124 Within the card 
reader. As soon as card information is read by the interface 
IC 124, the data 125 is transferred from the interface IC 124 
to a microprocessor 125. The microprocessor 125 neXt 
transforms the data 125 into an input signal 111 and trans 
mits to a computer input/output (I/O) integrated circuit (IC) 
110. The input signal 111 must be in a suitable format such 
as a ?oppy disk, a keyboard, a mouse, a serial port or a 
parallel port interface. In other Words, the input signals 111 
must be in a format acceptable by the computer device 10. 

[0007] In implementation of the smart card reading sys 
tem, a card reader 120 must be purchased in addition to the 
original computer 10. Due to the non-standardiZation of 
hardWare interface, different types of card readers have to be 
purchased to ?t computers having different types of hard 
Ware architectures. Such an arrangement not only is incon 
venient to the users, but also increases cost of implementa 
tion, Which is a big draWback for commercially promoting 
smart card system. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides an integrated sys 
tem capable of reading both a smart card and computer 
input/output data. 
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[0009] A second object of this invention is to provide an 
integrated system capable of reading a smart card and 
performing a computer input/output function. The system is 
compatible With current integrated circuit technologies and 
yet is able to loWer the cost of implementing a smart card 
system. 

[0010] A third object of this invention is to provide an 
integrated system capable of reading a smart card and 
performing a computer input/output function that can tackle 
the problems resulting from a non-standardiZed hardWare 
interface With a card reader. 

[0011] To achieve these and other advantages and in 
accordance With the purpose of the invention, as embodied 
and broadly described herein, the invention provides an 
integrated system for reading smart card data and perform 
ing computer input/output function. The smart card contains 
data that can be transmitted as electrical signals. The inte 
grated system includes a reading device and a computer 
input/output (I/O) integrated circuit (IC). The reading device 
is a device that can couple With a smart card. The reading 
device is capable of picking up signals from the smart card 
and transferring to the computer I/O IC. The computer I/O 
IC is coupled to the reading device for receiving smart card 
signals from the reading device. After some internal pro 
cessing by the computer I/O IC, the processed smart card 
data are re-transmitted to some other computer systems for 
further processing. 

[0012] The reading device of the integrated system further 
includes a connection device and a distribution circuit. The 
connection device has a plurality of contact points for 
engaging With and electrically connecting to corresponding 
contact points on a smart card. The matching circuit is 
coupled to both the connection device and the computer I/O 
IC for connecting the contact points on the smart card via the 
connection device to the computer I/O IC. 

[0013] The computer I/O IC of the integrated system 
includes a plurality of terminals for electrically connecting 
to a corresponding contact point on the smart card, via the 
connection device and the matching circuit. 

[0014] The aforementioned integrated system has at least 
the folloWing advantages, including: 

[0015] A loWer production cost is provided and 
improved reading stability is achieved. After circuit 
integration, the reading device is greatly simpli?ed 
and conversion processing inside a conventional 
card reader is unnecessary. Hence, accessory com 
ponents and circuits are greatly reduced, and cost of 
production is decreased While reading stability is 
improved. 

[0016] Interface incompatibility is improved. A con 
ventional card reader communicates With and input/ 
output IC by means of a ?oppy disk interface, a 
keyboard and mouse interface, or a serial port or 
parallel port interface. Hence, signal conversion 
incompatibility may occur. Since the integrated sys 
tem permits direct communication betWeen the com 
puter I/O IC and the smart card Without an interme 
diate interface, incompatibility problems can be 
reduced to an absolute minimum. 

[0017] It is possible to read card functions by the central 
processing unit (CPU) of a computer. Through the computer 
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I/O IC, the CPU of a computer is capable of providing more 
card reading functions than a conventional card reader. 

[0018] The computer I/O IC of the integrated system 
further includes a signal conversion and control device and 
a signal-processing device. The signal conversion and con 
trol device is connected to some contact points on the smart 
card for reading signals from the smart card and then 
converting the signals to converted smart card signals. The 
signal-processing device is coupled to the signal conversion 
and control device for receiving the converted smart card 
signals. After some processing to decode the stored data, the 
signals are converted into readable smart card signals. 

[0019] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary, and are intended to provide further explana 
tion of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The accompanying draWings are included to pro 
vide a further understanding of the invention, and are 
incorporated in and constitute a part of this speci?cation. 
The draWings illustrate embodiments of the invention and, 
together With the description, serve to explain the principles 
of the invention. In the draWings, 

[0021] FIG. 1 is a block diagram shoWing the architec 
tural layout of a conventional card reader; 

[0022] FIG. 2 is a block diagram shoWing the architec 
tural layout of a computer I/O IC and smart card reader 
integrated system according to a ?rst embodiment of this 
invention; 
[0023] FIG. 3 is a block diagram shoWing one embodi 
ment of the hardWare structure of the reading device shoWn 
in FIG. 2; 

[0024] FIG. 4 is a diagram shoWing an actual circuit 
implementation of the integrated system as shoWn in FIG. 
2; and 

[0025] FIG. 5 is a block diagram shoWing the architec 
tural layout of a cash register I/O IC and a smart card reader 
integrated system according to a second embodiment of this 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0026] Reference Will noW be made in detail to the present 
preferred embodiments of the invention, examples of Which 
are illustrated in the accompanying draWings. Wherever 
possible, the same reference numbers are used in the draW 
ings and the description to refer to the same or like parts. 

[0027] FIG. 2 is a block diagram shoWing the architec 
tural layout of a computer I/O IC and smart card reader 
integrated system according to a ?rst embodiment of this 
invention. The integrated system 200 includes a computer 
input/output (I/O) integrated circuit (IC) 210 and a reading 
device 220. After a smart card 230 is inserted into the 
reading device 220, the reading device 220 is electrically 
connected With various contact points on the smart card 230. 
The reading device 220 is able to extract data from the smart 
card 230 and transmit smart card signals 232 to the computer 
I/O IC. The main difference betWeen the reading device 220 
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and a conventional card reader is that the reading device 220 
only contains a simple matching circuit and some mechani 
cal connection devices for engaging With a smart card. 
Hence, problems due to the non-standardiZation of hardWare 
interface are eliminated While cost of production is loWered. 
Furthermore, aside from the original computer I/O function, 
the computer I/O IC 210 is capable of processing the smart 
card signal 232 and then outputting smart card signals 211 
to other computer system 100. 

[0028] The reading device 220 of the integrated system 
200 has a relatively simple architecture. In addition, the 
smart card signal processing capability of the computer I/O 
IC 210 can be easily implemented using the current IC 
fabrication techniques With only limited increase in cost of 
production. Moreover, chip area can be reduced by employ 
ing existing semiconductor fabrication technologies so that 
a small and lightWeight package can be obtained. 

[0029] FIG. 3 is a block diagram shoWing one embodi 
ment of the hardWare structure of the reading device shoWn 
in FIG. 2. As shoWn in FIG. 3, the reading device 220 
comprises an engaging device 310 and a matching circuit 
320. The engaging device 310 is a simple mechanical device 
for coupling With a smart card 230. For example, the 
engaging device 310 is a cartridge that couples the contact 
points on the smart card 230 With the engaging device so that 
smart card signals 305 can be transferred to the matching 
circuit 320. The matching circuit 320 serves as a bridge 
betWeen the reading device 220 and the computer I/O IC 210 
so that smart card signals 232 can be smoothly transmitted 
to the computer I/O IC 210. The matching circuit 320 can be 
implemented using a plurality of resistors. 

[0030] In summary, the integrated system 200 has advan 
tages including: 

[0031] 1. The loWering of production cost and 
improved reading stability: A circuit integration, the 
reading device is greatly simpli?ed and conversion 
processing inside a conventional card reader is 
unnecessary. Hence, accessory components and cir 
cuits are greatly reduced in number, and cost of 
production is decreased While reading stability is 
improved. 

[0032] 2. Reduction of interface incompatibility: A 
conventional card reader communicates With input/ 
output IC by means of ?oppy disk interface, key 
board and mouse interface, serial port or parallel port 
interface. Hence, signal conversion incompatibility 
may occur. Since the integrated system permits 
direct communication betWeen the computer I/O IC 
and the smart card Without an intermediate interface, 
incompatibility problems can be reduced to an abso 
lute minimum. 

[0033] 3. Card reading functions by the central pro 
cessing unit (CPU) of a computer are possible: 
Through the computer I/O IC, the CPU of a com 
puter is capable of providing more card reading 
functions than a conventional card reader. 

[0034] FIG. 4 is a diagram shoWing an actual circuit 
implementation of the integrated system as shoWn in FIG. 
2. The circuit in FIG. 4 serves as an example, only. Anyone 
familiar With the circuit designs may understand that differ 
ent combinations of electronic devices can be used to 
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implement the integrated system all Within the scope of this 
invention. As shoWn in FIG. 4, the reading device 220 
includes an engaging device 234 and a matching circuit 232. 
The engaging device 234 has a plurality of contact points 
235. The computer I/O IC 210 includes a signal conversion 
and control device 212, a signal processor 214 and a clock 
pulse generator 216. 

[0035] The smart card 230 has a plurality of contact points 
such as VCC, RESET, CLOCK, GND, VPP and I/O. After 
the smart card 230 is inserted into the engaging device 234, 
the contact points on the smart card 230 are electrically 
connected to the corresponding contact points 235 in the 
engaging device 234. The terminals SCR_FET, SCR_RST, 
SCR_IO and SCR_CLK of the computer I/O IC 210 are 
coupled to the matching circuit 232 and are connected to the 
smart card 230 through the contact points 235. 

[0036] The signal conversion and control device 212 of 
the computer I/O IC 210 is coupled to the SCR_FET, the 
SCR_RST and the SCR_IO terminals. Through the terminal 
SCR_FET, voltage supplied to the terminals Vcc and Vpp on 
the smart card 230 can be controlled. Through the SCR_RST 
terminal, the smart card 230 can be reset. Through the 
SCR_IO terminal, data Within the smart card 230 can be 
accessed. When the conversion and control device 212 
receives data from the smart card 230, converted smart card 
signals 213 are forWarded to the signal processor 214. 

[0037] Through a PRESENT terminal, the signal proces 
sor 214 Within the computer I/O IC 210 is connected to a 
sWitch 236 inside engaging device 234. As soon as the smart 
card 230 is inserted into the engaging device, the sWitch 234 
is ?ipped so that the PRESENT terminal is connected to 
ground, indicating the presence of the smart card 230. The 
signal processor 214 is also capable of receiving the con 
verted smart card signals 213 from the signal conversion and 
control device 212 and transforming the signals into smart 
card read signals 211. Smart card data in the form of smart 
card read signals 211 can then be sent to another computer 
system 100 for further processing. Through the SCR$LK 
terminal, the clock pulse generator 216 of the computer I/O 
IC 210 provides operating pulses to the smart card 230. 

[0038] FIG. 5 is a block diagram shoWing the architec 
tural layout of a cash register I/O IC and a smart card reader 
integrated system according to a second embodiment of this 
invention. As shoWn in FIG. 5, the integrated system 500 is 
mainly used for registering the payments to a cash register 
50. The cash ?oW input/output (I/O) integrated circuit (IC) 
510 is functionally very similar to the computer I/O IC in the 
?rst embodiment of this invention. The cash ?oW I/O IC 510 
is capable of reading data from the smart card 230 and then 
outputting smart card read signals 511 to the cash register 
50. In this embodiment, a reading device 200 composed of 
a simple matching circuit and an engaging device is also 
used. The second embodiment illustrates that the integrated 
system of this invention can be applied to a cash register, and 
hence area of application of a smart card is further eXpanded. 

[0039] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made to the 
structure of the present invention Without departing from the 
scope or spirit of the invention. In vieW of the foregoing, it 
is intended that the present invention cover modi?cations 
and variations of this invention provided they fall Within the 
scope of the folloWing claims and their equivalents. 
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What is claimed is: 
1. An integrated smart card reader and computer input/ 

output (I/O) integrated circuit (IC) system for reading smart 
card signals from a smart card, Wherein the smart card 
signals contains data stored inside the smart card, compris 
mg: 

a reading device coupled to the smart card for receiving 
and re-directing smart card signals; and 

a computer input/output (I/O) integrated circuit (IC) 
coupled to the reading device, Wherein the computer 
I/O IC picks up and processes the smart card signals 
from the reading device and then outputs smart card 
read signals. 

2. The integrated system of claim 1, Wherein the reading 
device further includes: 

an engaging device having a plurality of contact points for 
engaging electrically With corresponding contact points 
on the smart card; and 

a matching circuit coupled to the engaging device and the 
computer I/O IC for connecting contact points on the 
smart card With internal circuitry of the computer I/O 
IC via the contact points on the engaging device. 

3. The integrated system of claim 2, Wherein the computer 
I/O IC includes a plurality of terminals for connecting With 
contact points on the smart card via the contact points on the 
engaging device. 

4. The integrated system of claim 3, Wherein the computer 
I/O IC further includes: 

a signal conversion and control device for connecting a 
feW of the terminals of the computer I/O IC to some of 
the contact points on the smart card so that smart card 
signals from the smart card can be read and trans 
formed into a converted smart card signal; and 

a signal processor coupled to the signal conversion and 
control device for reading and processing the converted 
smart card signals and then outputting smart card read 
signals. 

5. The integrated system of claim 4, Wherein the computer 
I/O IC further includes a clock pulse generator for sending 
clock pulses from one of the computer I/ O IC terminal to the 
smart card through via a contact point on the smart card. 

6. The integrated system of claim 1, Wherein the reading 
device includes: 

an engaging device having a plurality of contact points for 
engaging electrically With corresponding contact points 
on the smart card, Wherein the engaging device further 
includes a sWitch for detecting the presence of a smart 
card and outputting an inserted smart card signal; and 

a matching circuit coupled to the engaging device and the 
computer I/O IC for connecting contact points on the 
smart card With internal circuitry of the computer I/O 
IC via the contact points on the engaging device. 

7. The integrated system of claim 6, Wherein the computer 
I/O IC further includes a plurality of terminals, a feW of 
Which are connected electrically With corresponding contact 
points on the smart card via the matching circuit, and at least 
one terminal is connected to the engaging device for receiv 
ing the inserted smart card signal. 

8. The integrated system of claim 7, Wherein the computer 
I/O IC further includes: 
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a signal conversion and control device for connecting a 
feW of the terminals of the computer I/O IC to some of 
the contact points on the smart card so that smart card 
signals from the smart card can be read and trans 
formed into a converted smart card signal; and 

a signal processor coupled to the signal conversion and 
control device and the engaging device for reading the 
converted smart card signals and the inserted smart 
card signal, such that When the inserted smart card 
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signal is positive indicating the presence of a smart 
card, the converted smart card signals are processed to 
output smart card read signals. 

9. The integrated system of claim 8, Wherein the computer 
I/O IC further includes a clock pulse generator for sending 
clock pulses from one of the computer I/O IC terminals to 
the smart card via a contact point on the smart card. 


