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--3 0 3 DEC,2002 In another enbodi nrent the second connector malzlgs ﬂ:l gws
the printing apparat us to be used with a different control devi V\ﬂ 002
preferably a third connector means of the printing apparatus is provided
for connecting a display nodule, thus sinplifying the connector neans and
the configuration of the display nodule. The data processing neans of the
printing apparatus blocks data i nput fromthe second connector neans when
it detects that a control unit is connected to the first connector neans,
thus giving higher priority to data received fromthe first connector neans
than those fromthe second connector neans thereby preventing mal function.
Data fromthe first connector neans, i.e., data fromthe control unit, can
be di spl ayemall ps aossibley [Thgretormd ahecinveprerdins dlgveiaged a PCHROS pysten basadeart 3 Agw
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i N print gblelftond-tcdextéindi Roide SidvRaPlead toCkindes iA Brikting @P6ragoodi ment of printer
10; Fig. 7 is a schematic diagramof another enbodi ment of pri nter 10; Fig.

8 is a diagramsho con rat ion of the data,in
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of pri nte coirelcwisadd thy rrioten arpantegrdted @booé vt ; Fig. 10 is a perspective

vi ew di agram showi ng the top of PC unit 11 sui table for the second

enmbodi mefj;e Qéje&iigachgéved with 3 PUS terrivnal afld 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
contro! unit that best suit individual applications. In 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.



“Fig. 11 is a perspective view di agram show ng the bottom of printer 10
according to the second enbodi nent of Fig. 9; Fig. 12 is a pers@estiEg gg FW

_diagram showi ng the state in which printer 10 and PC unit, both accordi 8
to the second enbodi nent, have been separated; and Fig. 13 is a bl ock

di agram showi ng the configuration of a conventional POS termnal. Referring
first to Figs. t to 3, 10 is a printer conprising various conponents
required for printing. 11 is a control unit (hereafter referred to as "PC
unit") conprising a general -purpose PC3oard, a general-purpose CS, etc. 20
is a CPU board (data processing neans) of PCunit 11, and is an all-in-one
type that contains a CPU, nenory, interfaces, etc. 21 is a standard bus
(hereafter referred to as "I SA bus") connector. 22 i s _an expansi on board
connect ol angthgs ampodigient the sgcqng corimedns plows dhe prntng APARTPtUS RS UEE h t he
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RS23ZC | tirstconnentoe means than thesefram theasecpntheanhetiorpmeansathereby greventing mala CRT
out put crRABsEH. Cata én e firftccopoettor nsdapg|iy., b dlomothe icehted) iuhit, 1can bd(iisptayad power
suppl y | Qspiad mdddleds atinkctd 1 BeRirdStARbcYing MeasS @ keyboard connector to
whi ch a keyboard (not shown) is connected. %3 Is a power switch. 34 is a
cash drawer. 35 is a display nodule. 36 i s a power supply which supplies
power t oBesALsR 8t thposhor digsence hefween theprinting arppratys|nd; tha cpnrok,unit datg argy; ( ot
connect i prafegabhh excherged OPLa legigridedd swabl ap i TTL devell (betweanthe two) neneadidngini t

11 exchag@ersiopal & typicaB sekibl intdriace signbinisiet aThefdfors,hthendusighl of both|the dbdy
gener al - PAL PGPt tbitel Rl Mream SiBwa theoveri eppaitud (8%eBbmb Bbhpacthus Whil e the
ki nds of signal exchanged via the connection 37 are preferably the same as
t hose of_a general purpose interface, the signal |evels are different,

i.e., coftecREst 'TVGR?%!“@ RenePIRneE Y MRS FEfaik Pejaw gith erferenceqto diedawings  as
shown i nwisichy iiusigate spasific mbedimgpts only@ndiiwhich:uni t 11 are housed inside their
own body franmes 70 and 71, respectively. and becone integrated when these
body fraggs ar s GOBBAC WRgramNHowird ' &e Ednfidiationlds the PES aelhandl Gelattat @OXON, N

t hi s enbodi nent j . . he detached fromprinter 10 through a
drawer-type ar rdénnhg%gn"gﬂ{%“ﬂ‘ﬁlg&grgggy frame 71 is accommodated in body franme

70, it is possible to use a configuration in which printer 10 is placed on
top of HB-thit 198 front yieyediagmanihe Wingniierexteson,pf| 'Ihet?éjp%ma! agcerding tonan

ref erence to Fiepbodi@nt of theinverftiogu~e 4 schenmmatically explains the positions
of the components of PC unit 11 inside a netallic shied case 72. In this
figure, 40 4 40§ sk@GRW ddbréth sKeWiRg telddiehor dithd FoPerfiai drikgled. 41 is the

| ocation at which HDD 24 is to be positioned. 42 is the |location at which
t)'ue power supply, etc. are to be positigned. 43 is the | ocation at which
CPU boarf®-Zb) égxlﬁgﬁg'iaﬁ‘rfhf’)"'ﬁ‘gﬁﬂ%l??f"i?ﬁ'sPB%@“EB?W?BE’%‘W"{'B" I'%A‘"b'ﬂs connect or
21, and expansion I/0 board 45 to be connected to expan 03 DEC ~(1p~
-5 sion fgad d doadiagiaor shadingrtbe iow béd@a & drincendd; arrows in Fgure 4 indicate
the directions in which the respective boards are inserted. !n other words,
| SA bus ect; : ' o i, Sig.nstall ed on the side
val | on With éﬁ%éﬁéﬁﬁp?'@@ﬁﬂpﬁb@ﬁ%HL@')'}‘AH?tdé| led inside shield case
72 as shown in Figure 4. \Wen expansion |/0 board 44 is installed face up,
its rearFigilde A%asshematiediagramial Paorher amhedigisatafwgnes 10 the rear face that
is perpendicular to the side wall on which expansion 1/0 board 44 is to be
install egg, 8 Chdal@Rgrash sHowiirthe epaiituration R 8leCdatdinpewdudput Jelatierizhipcofipiint al | ed

in directions QiNRYackbAMelidQFFstShBY@Rmem; Fi gure 4. Note, however, that the
b

expansion t/ O board 44 to be connected to | SA bars connector 21 is
preferably positioned as shown in Figure 4, so as to expose the rear side
t hr ough F('Jbeqqi nds Ada0tam shayviog peathes £ofiprRtion of the ¢ita inyrewPut rrlationshinats o
a connect or t harinten )0 becordingatocseendymbadimenyhi ch are typically provided at
the rear side of a board. The operation of this enbodi nent is expl ai ned
bel ow. THg 192t 3 PhareFacttslview diigram showidg the (SEO PAENIR 1T ShitdbhY Rir thd Sedhd t O
printer 10 wherg B&'"I"ﬁ‘ &rﬁdjtggd. The data fromPC unit 1 i also passes

t hrough printer f a I's sent to display nodule 35, where it is displayed.
tn this case, the device selection data sent along with the data from PC
unit 11 determ nes whether the data is to be printed by printer 10 or to be
di spl ayed by display nodule 35. Fgure 5 shows the flow of the data
according to one enbodi nent of the invention. In the figure, 50 is a CPU
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03D~~~ ,~1~~-s Printer 10 shown in Figure 6 uses the dual -popt3 W%
whj ch possesses two I/0 ports for data exchange. Wien PC unit 11 |s ' 02
.connected, printer 10 verifies that PC unit 11 is connected (by neans

expl ained |l ater), 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 PCunit t 1 is connected) printer 10 uses
switch 55 to prevent data from being i nput through connector 51 into CPU
50'. Two different enbodiments of the_jnvention will be explained in the
following. In the first enbodi nent shown in Fig. 8, the display nodule 35
I's connected to the general -purpose inter face connector 51 of printer 10.
In the second enbodi ment as shown in Fig. 9, a third connector 57 for
connect ifyg 1Mhe il petspyctive diewe diagrapy ghomdredthe bottbre qirprinteer1.0 hevotdirg sedend
enbodi ment t he sg&ing embodimemt ig. 8f er f ace connector 51 of printer 10 is
preferably covered and cannot be accessed while the frane bodies of PC unit
11 and pri nter 10 are connected. Figure 8 shows the confi ation. of, the
data i nif1'8ut FuP PEPERRiV YK Hagipmihoning, the state,ig,\which, pmﬂgﬁﬁé '% oite o
shows anot her bowfaceerding taothespcandembadigentnhayve/been saperates; and onshi p of
printer 10 shown in Figure 6, which is used for the second enbodi nent. In
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the enb&glering s t’?fe‘ltﬂ\?eﬂ %A F’PBE" YPRTSEY yprioys cpwponegLs ropuired far B’('fée

i nt er f ativgsUtis f ORGP 9nicherpaftoniefegied Ja e SPC Lit"k comprisingSy gendrahpurnose BRd

it Bei r f baatd engenasieurhese OShett. B0 liow QPUNmasialdeta pacvessing medres) 0 €C Jnitr 1 1

signal ghdlid B af-AHBGYSY tat aoﬁtanmfalc#m trkbfhof), ﬁiﬁ@flfacb§ /0P fdh stdnbardBilsa Set
Readyl : (a?% f)lrefgreqr\%l as' ‘?gA % ggnr‘elg%% Lhﬁ %rﬂiﬁ: S@Q?ﬂ E(ﬁ'mre@t%ijA gpard
(Recei ve ecej Ve serl end seri.a g

( Equi pné?fP ??eacg;? m"wsm%tr“ h&PMMEeR at“stdr?és capmnactad 19 g&é’
ready CeprrEctosZ1Ter Bems suchasnd memosy gﬂalaref ¢opRectesotor @@enmmgomi aennqstqrhe

sendi ng22i de aut horizing data transm ssion The interface for connector 52
is a nodified version of a general purpose interface (like RS232C). The
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di splay nodule is ready to receive the data. As shown in Figure 9) in the
second AsrisbonviemFigpresi2 and 30 printerc §Qiapd G woitt 1 drlechomslel inside aheic owndwider 57
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conventi o
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 X
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 1/0 board 44 to
be connected to ISA bus caonnector 21, and expansion /O board 45 to be connected to expan-



‘First, an explanation will be offered for a case in which a contryr m¢0ﬁ]
is.connected to connector 51 to input data. Wien sending data to ? 002
.10, the control device sends data to be printed through SD after confirm ng
"that DRis active, indicating that the printer is ready to receive data.
When sending data to a display nodul e connected to connector 57, the

control device sends data through SD after confirmng that CS is active.

The transmitted data goes through an OR gate 54 and reaches RD of the

di spl ay nodul e which processes the datg.. Data transmission is executed in

t he same way when PC unit 11 is connected to connector 52. Note that

si nruhaneous transm ssion of data from connector 51 and connector 52 is not
allowed in this configwation. Gtherwi se, the transmtted data woul d be
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1t to pwalhbewhidh expshsivanOcmianl 446is to dethsfated. connecti ng an external device
are installed) and PC unit 11 can be connected to or detached from printer
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Figure 8 shows the configuratio_n of the data input/output relationship of printer 10 shown in

Figure 6. Figure 3 shows another 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 maodified 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 level converter of the printer 10.
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3" 109%& e printed)igo Sl!agfwaoeﬁrmmms@&&mw instigating thay guwgprinter 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 50 (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.
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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 will be under-
stood that 52, 56 and 76 establish a connection as represented by 37 in Fig. 1). Note that the
hole through which flat 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 which printer 10 is shown detached from PC unit 11. To
detach printer 10 in this way, a lock of the connection device must be unlocked 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 remave 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 1o cover said second connector means (51) of the prin-
ting apparatus so as 10 prevent the latter from being connected to an external device.

5. A POS terminal according to Claim 4, wherein 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
{52) 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 device,

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.



