A POS TERMINAL AND A PRINTING APPARATUS FOR THE SAME

The invention relates to POS terminals, and more particularly to POS terminals in which a
personal computer is employed as the control device for the printer and other equipment.

A POS terminal consists of a control device that generates the data to be displayed or printed
based on data input by sales personnel, such as the name and price of products purqhased, a
" display module that displays said data after receiving it, and a printer 'that prints out said data.
- The conventional approach is to dedicate a unit as a POS terminal, integrating all of these
devices. However, because the devices are integrated as one unit, this type of POS terminal
lacks versatility and expandability. Furthermore, because it is developed exclusively for specific
POS applications, its production volume tends to be smali. Consequently, these POS terminals
tend to be high in cost, and become obstacles against computerization in the POS field. To
solve these problems, more efforts are being made toward the development of PC-POS
- systems, that .use a general-purpose personal computer (hereafter referred to as "PC") as the
control device, to which a display module and a printer are connected via general-purpose
‘interfaces. In a PC-POS system, the same hardware can be used for many types of applications
through the use of dedicated software for each POS application. Furthermore, by using a
commercially available printed circuit board set, the PC that makes up the control device can be
configured inexpensively, and its functions can be easily expanded and changed. Therefore,
PC-POS systems are quite effective for computerizing the POS field.

However, conventional PC-POS systems require the type of connection shown in the block
diagram in Figure 13, because of the requirement that the general-purpose interface provided in
the PC be used. in the figure, 60 is a display module, 61 is a printer, and 62 is the control unit
which sends data to display module 60 and printer 61. Display module 60 is equipped with a
pass-through function. (This function does not forward a command or data sent by a device
upstream to a device downstream, if the command or the data is intended only for the display
module itself. The function will send the command or the data to a device downstream, if the
command or the data is not intended for the display module itself, or if it is intended for baoth
the display module and the device downstream.) As shown in the figure, in this POS terminal,
the data from control unit 62 is input into display module 60, and the data output by display
module 60 is then input into printer 61. The decision as to whether the data from control unit
62 should be displayed on display module 60 or printed by printer 61 is made by sending
device selection data, along with data such as the total price, from control unit 62. This device
selection data is recognized by either display module 60 or printer 61, and the data is displayed
or printed. In this way, control unit 62 can control both a display module and a pﬁnter using a
general-purpose interface.

Because a POS terminal is usually installed inside a store, particulacly on the counter where
accounting transactions take place, the counter space occupied by the POS terminat should be



as small as possible. Therefore, the inventor has developed a PC-POS system based on a new
concept, which reduces the area occupied by the POS terminal through a design in which the
control unit is housed inside a body frame possessing the same "footprint™ (size and shape of
the base area) as the printer, allowing the placement of this body frame below the printer.

in such a PC-POS system, because display module 60 relays the interface signals from a host
computer, i.e., the control unit, to printeé 61, the interface cable connecting the host computer
to the printer first connects the host computer to-display module 60, and then connects display
module 60 to printer 61. Consequently, this connection cable becomes an obstacie when it is’
necessary to stack control unit 62 and printer 61, or place them together. Furthermore, when
the control unit and the printer are placed together, and when a common reference voltage is
used, loop connection of said connection cable resuits in a coil formation, which renders the
cable prone to external noise and may lead to errors in printing operation.

The objective of the invention is to soive the above-mentioned problems, and, by preventing
loop connection of the connection cable, to provide a highly reliable PC-POS system in which
the control unit and the printer are integrated as one unit.

This object is achieved with a POS terminal and a printing apparatus in claimed in claims 1 and
6, respectively.

Preferred embodiments of the invention are subject-matter of the dependent claims.

Since according to the present invention the second body frame housing the control unit is
detachably installed at or in the first body frame housing the printing apparatus, both body
frames are integrated into a single unit and yet may be separated if desired. Furthermore, both
the printing apparatus and the control unit can be individually replaced, making it easy to
upgrade the printing apparatus or the control unit, and to combine a printing apparatus and a
control unit that best suit individual applications.'ln addition, because the control unit is equip-
ped with a processing means which is driven by a general-purpose OS, general-purpose appli-
cations can be installed, and application software can be easily developed.

In the present invention, the printing apparatus has first and second connector means. The first
connector means is specifically for connection to the control unit when the printing apparatus
and the control unit are unified into an integral POS terminal. In one embodiment of the inven-
tion, the second connector means is preferably used for connecting a display module. The prin-
ting apparatus outputs the data input via at least the first connector means to the data proces-
sing means and the second connector means, the data processing means performing the
desired arithmetic operation based on the data. The data can be displayed if a display module is
connected to the second connector means. Furthermore, because the data can be displayed if,
for example, a display module is connected to the second connector means, the data that is
not processed by the data processing means can be directly output to the second connector
means, thus enabling high-speed processing. :



In another embodiment the second connector means allows the printing apparatus to be used
with a different control device while preferably a third connector means of the printing appara-
tus is provided for connecting a display module, thus simplifying ihe connector means and the
configuration of the display module. The data processing means of the printing apparatus
blocks data input from the second connector means when it detects that a control unit is
connected to the first connector means, thus giving higher priority to data received from the
first connector means than those from the second connector means thereby preventing mal-
function. Data from the first connector means, i.e., data from the control unit, can be displayed
if a display module is connected to the third connecting means.

Because of the short distance between the printing apparatus and the contro! unit data: are
preferably exchanged on a logical level, such as a TTL level, between the two, not requiring
conversion to a typical serial interface signal level. Therefore, the design of both the body
frame and the connector means allows the overall apparatus to become compact.

The present invention will be explained in more detail below with reference to the drawings
which illustrate specific embodiments only and in which:

Fig. 1 is a block diagram éhowing the configuration of the POS terminal related to an
embodiment of the invention;

Fig. 2 is a front view diagram showing the exterior of the POS terminal according to an
embodiment of the invention;

Fig. 3 is a side view diagram showing the exterior of the POS terminal of Fig. 2;

Fig. 4 s a diagram showing the positions of the components inside the PC unit;

Fig. 5 isa diagrém showing the flow of data in printer 10;

Fig. 6 is a schematic diagram of one embodiment of printer 10;

Fig. 7 is a schematic diagram of another embodiment of printer 10;

Fig. 8 is a diagram showing the configuration of the data input/output relationship of prin-

ter 10 according to a first embodiment;

Fig. 9 is a diagram showing another configuration of the data input/output relationship of
printer 10 according to a second embodiment;

Fig. 10 is a perspective view diagram showing the top of PC unit 11 suitable for the second
embodiment of Fig. 9;



Fig. 11 is a perspective view diagram showing the bottom of printer 10 according to the
second embodiment of Fig. 9;

Fig. 12 is a perspective view diagram showing the state in which printer 10 and PC unit,
both according to the second embodiment, have been separated; and

Fig. 13 is a block diagram shoWing the configuration of a conventional POS terminal.

Referring first to Figs. 1 to 3, 10 is a printer comprising various components required for prin-
ting. 11 is a control unit (hereafter referred to as "PC unit®) comprising a general-purpose PC
board, a general-purpose 0S, etc. 20 is a CPU board (data processing means) of PC unit 11,
and is an all-in-one type that contains a CPU, memory, interfaces, etc. 21 is a standard bus
. {hereafter referred to as "ISA bus"} connector. 22 is an expansion board connector. A board
such as a communication board for communicating with the outside is connected to ISA bus
connector 21, or items such as a memory card are connected to expansion board connector
22. .

23 is a flexible disk drive {hereafter referred to as "FDD"), through which data is output to the
outside, or by means of which a control program, etc. is entered. 24 is a hard disk drive
{hereafter referred to as "HDD"), in which data such as a control program is stored. 25 is an
access light for HDD 24, 26 is an RS232C level converter. 27 is a serial input/output connec-
tor. 28 is a CRT output connector. 29 is the power supply block of PC unit 11. 30 is a power
subply light. 31 is a back-up power supply. 32 is a keyboard connector to which a keyboard
(not shown) is connected. 33 is a power switch. 34 is a cash drawer. 35 is a display module.
36 is a power supply which supplies power to printer 10 and PC unit 11. As indicated by the

- bus type direct connection 37 between CPU board 20 and printer 10, printer 10 and PC unit
11 exchange signals on a3 TTL level, instead of the normal levels of a generai-purpose interface,
such as RS232C, of the PC unit. Thus while the kinds of signal exchanged via the connection
37 are preferably the same as those of a general purpose interface, the signal levels are diffe-
rent, i.e., correspond to those on the CPU board side of levei converter 26.

As shown in Figures 2 and 3, printer 10 and PC unit 11 are housed inside their own body
frames 70 and 71, respectively, and become integrated when these body frames are connec-
ted. Note that PC unit 11 is detachable. Although, in this embodiment, PC unit 11 can be
detached from printer 10 through a drawer-type arrangement, i.e. body frame 71 is accommo-
dated in body frame 70, it is possible to use a configuration in which printer 10 is placed on
top of PC unit 11 in a detachable manner as will be shown later with reference to Figs. 10 to
12..

Figure 4 schematically explains the positions of the components of PC unit 11 inside a metallic
shied case 72. In this figure, 40 is the location at which FDD 23 is to be positioned. 41 is the
location at which HDD 24 is to be positioned. 42 is the location at which the power supply,
etc. are to be positioned. 43 is the location at which CPU board 20, expansion {/0 board 44 to
be connected to ISA bus connector 21, and expansion I/0 board 45 to be connected to expan-
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sion board connector 22 are to be positioned. Arrows in Figure 4 indicate the directions in
which the respective boards are inserted. In other words, ISA bus connector 21 (not shown in
the figure) is installed on the side wall on which expansion |1/0 board 44 is to be installed inside
shield case 72 as shown in Figure 4, When expansion I/0 board 44 is installed face up, its rear
side 44a is exposed through the opening 46 in the rear face that is perpendicular to the side
wall on which expansion 1/0 board 44 is to be installed.

CPU board 20 and expansion board connector 22 can be installed in directions other than
those shown in Figure 4. Note, however, that the expansion 1/O board 44 to be connected to
ISA bus connector 21 is preferably positioned as shown in Figure 4, so as to expose the rear
side through opening 46, and to allow easy operation of dip switches, access t0 a connector
that may be located here, etc. which are typically provided at the rear side of a board. '

The operation of this embodiment is explained below.

The data processed by PC unit 11 is sent as a TTL level signal to printer 10 where it is printed.
The data from PC unit 11 also passes through printer 10 and is sent to display module 35,
where it is displayed. In this case, the device selection data sent along with the data from PC
unit 11 determines whether the data is to be printed by printer 10 or to be displayed by display
module 35.

Figure 5 shows the flow of the data according to one embodiment of the invention. in the
figure, 50 is a CPU which controls printer 10, 51 is a general-purpose interface connector of
printer 10, which is used to connect display module 35 via printer 10 to PC unit 11, and 52
and 56 are the connectors for connecting PC unit 11 to printer 10, 52 being the connector on
the printer side and 56 that on the PC unit side. As mentioned before signals transmitted
through connectors 52 and 56 are TTL level signals while those at connector 51 are typical
interface level signals. If PC unit 11 is connected to printer 10 in this way, data from PC unit
11 will be input to printer 10, and the data will be sent to CPU 50 inside printer 10 and to
display module 35 connected to connector 51. The data will then be either displayed on display
module 35 or printed by printer 10.

If PC unit 11 is not connected to printer 10, another control device may connected to connec-
tor 51. In such case data from connector 51 will be printed, and the conventional connection
as shown in Figure 13 can be used for operation.

Figures 6 and 7 are schematic diagrams showing alternative configurations of printer 10 in
Figure 5. The configuration of Fig. 6 uses is a dual-port CPU 50 which possesses two /O
ports. The configuration of Fig. 7 uses a CPU 50" which possesses a single 1/0_port in combi-
nation with a data-selection switch 55 by which either connector 51 or connector 52 is
connected to CPU 50'. Suitable data-selection switches are known to those skilled in the art
and are commonly available. Therefore, the data-selection switch will not be explained in detail
here.



Printer 10 shown in Figure 6 uses the dual-port CPU 50 which possesses two /O ports for
data exchange. When PC unit 11 is connected, printér 10 verifies that PC unit 11 is connected
{by means explained later), and outputs data such as a busy signal through connector 51 to
prevent data from being input through connector 51 into CPU 50. In the configuration of Fig.
7, when PC unit 11 is connected, printer 10 uses switch 55 to prevent data from being input
through connector 51 into CPU 50',

Two different embodiments of the invention will be explained in the following. In the first
embodiment shown in Fig. 8, the display module 35 is connected to the general-purpose inter-
face connector 51 of printer 10. In the second embodiment as shown in Fig. 9, a third connec-
tor 57 for connecting the display module is provided in the printer. In the second embodiment
the generai-purpose interface connector 51 of printer 10 is preferably covered and cannot be
accessed while the frame bodies of PC unit 11 and printer 10 are connected.

Figure 8 shows the configuration of the data input/output relationship of printer 10 shown in
Figure 6. Figure 9 shows anothér configuration of the data input/output relationship of printer
10 shown in Figure 6, which is used for the second embodiment. In both embodiments the
display module 35 requires only one connector for data input/output, resulting in a simpler
structure and less costs than conventional display module 60.

As explained above, the interface used in the embodiments of the invention for connector 51 is
a general purpose interface such as RS232C, a type of serial interface. Signal names and their
functions are described below {the same name will be used for a signal and the connector pin
to which the signal is applied).

DR (Data Set Ready): Control signal indicating that the sending side is ready
RD (Receive Data); Receive serial data

SD (Send Data): Send serial data

_ ER (Equipment Ready): Control signal indicating that the receiving side is ready

CS (Clear To Send): Control signal from the receiving side to the sending side authorizing data
transmission

The interface for connector 52 is a modified version of a general purpose interface (like
RS232C). The modification allows PC unit 11 to simultaneously communicate with two devices
{printer and display module). Thus, in the embodiments shown in Figs. 8 and 9, PC unit
detects a busy state of the printer by means of the DR signal and that of the display unit by
means of the CS signal.

In Figs. 8 and 9 reference numeral 53 denotes an RS232C lavel converter of the printer 10.



In printer 10 shown in Figure B, a DET pin is provided in connector 52 as a means of verifying
connection. Thus, when a PC unit is connected to connector 52, the DET pin of connector 52
becomes grounded, by which CPU 50 detects that PC unit 11 is connected to connector 52.
When PC unit 11 is connected, ER1 is set to inactive, thus preventing data from being output
by another control device if such other control device is connected to connector 51.

Send serial data SD of PC unit 11 is also connected to the Receive serial data RD pin of
connector 51. Thus, when a display module is connected to connector 51, data such as
display data can be sent from PC unit 11 to the display module. In this case, PC unit 11 can
use the CS signal to determine whether or not the display module is ready to receive the data.

As shown in Figure 9, in the second embodiment printer 10 is equipped with the additional
connector 57 dedicated for display module 35. In this case, data can be displayed on display
module 35 connected to connector 57, either when PC unit 11 is connected to connector §2,
or when data is input through connector 51 in a conventional manner.

First, an explanation will be offered for a case in which a control device is connected to
connector 51 to input data. When sending data to printer 10, the control device sends data to
be printed through SD after confirming that DR is active, indicating that the printer is ready to
receive data. When sending data to a display module connected to connector 57, the control
device sends data through SD after confirming that CS is active. The transmitted data goes
through an OR gate 54 and reaches RD of the display module which processes the data.

Data transmission is executed in the same way when PC unit 11 is connected to connector 52.
Note that simultaneous transmission of data from connector 51 and connector 52 is not allo-
wed in this configuration. Otherwise, the transmitted data would be mixed in OR gate 54,
leading to the possibility of incorrect data being input into the display module connected to
connector 57.

SD of connector 52 is pulled down by a resistor, in order to prevent the output of OR gate 54
from being fixed at a high level when PC unit 11 is not connected.

As explained above, in both embodiments, printer 10 and PC unit 11 are connected using TTL-
level signals, connector 52 used for connecting PC unit 11 to printer 10 and connector 51
used for connecting an external device are installed, and PC unit 11 can be connected to or
detached from printer 10. Thus, when PC unit 11 is connected to connector 52, data input
from connector 51 to the CPU 560 (50"} of the printer is disabled. Furthermore, the configura-
tion allows the printing of data that comes in through connector 51 when PC unit 11 is not
connected to connector 52, thus making it possible to easily replace just printer 10 or PC unit
11. Additionally, the POS terminal can be made compact by stacking printer 10 on top of PC
unit 11,



Figure 10 is a perspective view of PC unit 11 according to the second one of the above
mentioned two embodiments. In this figure, arrow R indicates the rear side of PC unit 11. PC
unit 11 consists of plastic case 71 and metallic shield case 72 which houses functional
components and corresponds to shield case 72 only schematically shown in Fig.4. Shield case
72 can be pulled out from case 71 in the rearward direction, i.e., the direction opposite arrow
R, by pressing down retention hook 74. In the embodiment shown, a connector box 73 protru-
des from shield case 72, thus expanding the connector space on the back of the shield case.
This connector box 73 fits into printer connector room 75 shown in Figure 11, when printer 10
is placed on top of PC unit 11. In this way, connector 51 used for connecting printer 10 with
an external control device is shielded, thus preventing printer 10 from being connected to an
external control device when it is connected to PC unit 11. It is to be noted that if the connec-
tor box 73 is not required for the PC unit other means like a simple plate may be used for cove-
ring connector 51 and preventing access to it when the printer is mounted on the PC unit.

Figure 11 is a perspective view of printer 10 from the bottom side. Arrow R indicates the side
that becomes the rear face when printer 10 is connected to PC unit 11. Connector 52 for
connecting to PC unit 11 is installed on the bottom surface of printer 10, and is connected to
connector 56 on the PC unit 11 side, shown in Figure 12, via flat cable 76 (it wili be under-
stood that 52, 56 and 76 establish a connection as represented by 37 in Fig. 1). Note that the
hole through which fiat cable 76 is led out from connector 52 is covered by shield cover 77 to
prevent electromagnetic noise emitted by printer 10 from affecting PC unit 11.

Figure 12 is a perspective view in wpich printer 10 is shown detached from PC unit 11. To
detach printer 10 in this way, a lock of the connection device must be uniocked using master
key 78. The same master key 78 can be used to release lid lock 79 which prevents the
opening of front lid 80. When front lid 80 is released, it becomes possible to insert a floppy
disk into or remove it from floppy disk drive 23. Furthermore, in this state, shield case 72 can
be pulled out from case 71 in the rearward direction, i.e., direction opposite arrow R, by pres-
sing down retention hook 74. Therefore, it is possible using only master key 78, to manage all
important replacement operations related to a PC-POS terminal, e.g., printer replacement, PC
unit replacement, and replacement of software to be executed by the PC unit. This improves
both the maintainability and safety of the equipment.
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laims:

1. A POS terminal including at least a printing apparatus (10) and a control unit {11)
for sending data containing print data and/or control commands to said printing apparatus,
wherein:

said printing apparatus comprises a first body frame (70) housing

first connector means (52) for electrical connection to said control unit (10) to allow
exchange of data between the two, _ '

second connector means (51) for electrical connection to an external device (35) other
than said control unit (11), and )

first data processing means (50; 50') for processing first data input via said first
connector means {52) and second data input via said second connector means (51); and

said control unit {11) comprises a second body frame {71, 72) housing

second data processing means {20) controlled by a general-purpose operating system,
and

third connector means (56);

said first body frame (70) and said second body frame (71, 72} being detachably
mounted to each other so as to form one unit, and the third connector means (56) being
detachably connected to said first connector means (52).

2. A POS terminal according to Claim 1, wherein said printing apparatus (10) further
comprises;

a connection verifying means (DET) for detecting the connection between said first
and third connector means (52, 56);

said first data processing means {50; 50°) selectively processing said first data, when
connected, and said second data, when disconnected, corresponding to an output of said
connection verifying means.

3. A POS terminal according to Claim 2, wherein said printing apparatus (10} further
comprises; ' .

data transfer means for transferring data input via said first connector means (52) to
said second connector means (51).

4. A POS terminal according to Claim 2, wherein said second body frame (71, 72} has
a protruding section (73) at a position to cover said second connector means (51) of the prin-
ting apparatus so as to prevent the latter from being connected to an external device.

5. A POS terminal according to Claim 4, wharein said printing apparatus (10) further
comprises

fourth connector means (57) for connecting a display means (35}, and

data transfer means (54} for transferring data input via said first connector means
{S2) to said fourth connecting means (57).
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6. A printing apparatus for a POS terminal comprising:

first connector means (52) adapted to be connected to an external control device (11)
for exchanging first data including print data and/or control commands with said external
control devics,

second connector means {51) adapted to be connected to a device (35) other than
said external control device (11) for exchanging second data similar to said first data with the
other device,

connection verifying means (DET) for detecting the connection between said first
connector means and said external control device, and '

data processing means (50; 50') for selectively processing said first data, when
connection is detected, and said second data, when disconnection is detected, corresponding
to an output of said connection verifying means.



