Specification MAGNETIC CARD READER AND MAGNETIC DATA READ METHOD [Field of the
Invention] [0001] The present invention relates to a magnetic card reader that carries out at least
either of reading and writing magnetic data recordedin a card-like medium made of paper, plastic, and
the like; as well a magnetic data reading method. [Background] [0002] Since early times, a card-like
medium; for example a credit card, a prepaid card, a cash card and the like; includes magnetic data such
as specific information recorded in a magnetic stripe formed on the card-like medium. Used for recording
magnetic data iAReSifieati®Tard-like medium is, for example, a frequency modulation (FM) method (F2F
method) that makes use of a combination of two types of frequencies. For regenerating magnetic data

recorded with syptaiEetencs madulpien ARMVReI et @ HaReneiicArefEmRRbiely slides with respect to

the magnetic sty} f the card-like medium to acquire the magnetic data as analog signals, which are
subseq%ently cgﬁ\glé?t%ﬁ} 6%@%88*3?5@@) into digitacf signals, ang then taken into a CgPUg(a decoding
section) (Refer £30B4tent Document 1). In the case of a magnetic card reader disclosed in Patent
Document 1, analog sighelpresgnitim@ntivre nelatpseticehead retd aanolifedien ibad haaranplifying section
are then demodyilaéedtireiifelr 2f esaapeuiaitndsRIBHOMagratito Rt wbeoedsd Tranrsiedraigral, a clock
signal, and a dafp sigpal, JA0H p?ger,ca(ﬁ%%%%!l%ﬁeqﬁgimge,ina% PAPISHagAL cRre Ol dyviping

operation type 51%% t%) anual transter m , resources such as a memory are often provided with
restriction in or aterialize an inexpensive configuration (i.e., a magnetic card reader equipped with
a small size of tRasteRPidEed). Therefore, occasionally the size (capacity) of a buffer for storing
magnetic data ¢apd@jt include a sufficient allowance (margin). If once the size of magnetic data read
exceeds the size of thedpdfes-tpipnessaivaraame g mAaBr S Hate aaddaipritted, prd meanwhile the
part of the magpetic date stored, 1. ihe ufferis ransmiisd o a hidheriaveldexise gapitonall. [0004]
Furthermore, in'the cas€ of the magnetic card reader disclosed 1n Patent Document 1, a certain amount
of bit data is thrRAERHQDBARESEahiAnAE13AREIS: BRSBTS Iing'e FRIGHER: BSY4BY the purpose of
removing an undesislédarsopraing igacitadatainperation. Gnd-ikssrabiiuaciarivicixdewplaechanical
vibrations genegategqaiciis timedwagorih@ mpgnetivealHamhrimegn i headsoniest saeh other, as well

as electrical nojses fiom & syfraypdipgenyirapmaahoore saecifigalivifgsaiibmdfic Agige exists at the
top of an analog %%nal an F2F demo ulatl%%}?ectlon of. the(aﬂgnetlﬁ?é:grd reader ide tlfleqs; the noise part
r

as a top part of & _éja?r%bvlvét nsdjggrﬁe%ecﬂﬂe |ttriﬂ%dtw8t5)_§rt. _ A 6f H}ﬂg”ﬁ_t&., &humber of bits)
to be omitted h&ptlxeE RSt shwiEinasReCE i01dBeBagNRiSe PloPaA e SatESIshMedpBLi®ed with an
optimum value acgoirdititeto dgtetar datadatachégsigmestatlyicndre myddseglignf0O&jverted

(demodulated) into digital signals, and then taken into a CPU (a decoding
section) (Refer to Patent Document 1). In the case of a magnetic card reader
disclosed in Patent Document 1, analog signals output from the magnetic head
and amplified through a amplifying section are then demodulated in an F2F
demodulating section so as to output a card transfer signal, a clock signal, and
a data signal.

[0003]

Generally speaking, in a magnetic card reader of a swiping operation
type (by a manual transfer method), resources such as a memory are often
provided with restriction in order to materialize an inexpensive configuration
(i.e., a magnetic card reader equipped with a small size of memory is used).
Therefore, occasionally the size (capacity) of a buffer for storing magnetic data
cannot include a sufficient allowance (margin). If once the size of magnetic data
read exceeds the size of the buffer, the excessive part of the magnetic data
read is omitted, and meanwhile the part of the magnetic data stored in the buffer
is transmitted to a higher-level device unconditionally.



Patent Document 1: Japanese Unexamined Patent Application Publication No. 2007-250142 (Paragraph
[0015]) [Disclosure of the Invention] [Problems to Be Solved] [0006] However, in the case of a
magnetic card reader in which data stored in a buffe2is unconditionally transmitted to a higher-level
device, there exists a problem of environment resistance. In a radio-wave test (an immunity test) in which
radio-waves of a certain frequency range are continually transmitted, the magnetic card reader affected
by radiation in sympathetic vibration with a circuit constant may misjudge that it has received magnetic
data, and it stol®8QHk magnetic data into the buffer. Eventually, though the magnetic data itself is
meaningless, the magrratithdateosioried tinethenbafisr taeimagdiionalydraswmipitteibfiosedh@émagnetic card
reader to the higheirevsbdayisa: AS 8 resilinaRBRtthandincigReationdarasied awiiadhe higher-level
device. When tﬂer@ﬁgr%gm:scarq I‘t%%dg{ s |8§tgllae Inunozlier th]gens Irgecgrn@n;gp%ent as tgger% io-wave test,
the higher-level gewc_e heeds (O carry out error nandling operation SO fre uenﬁyl?ha? consequently the
environment re SREEQYEY FEHErialeSagien ALretiianie syl rReRdR wa fesUneablaigei@lgainst noises,
and the like bedothetesorsehacic&uvibeatinosegerrasatacediitie tiheeolbevitisnagnatintbareéquested to

carry out the erggighandhigadiRenatienciheaeperrliobtatrbsy wéthassyrieanaoke sveakered. [0007]

However, if omitting (hgidatans GAMER: O4hbruiopmb BN, SERN IR 3Rl SRlIned QumPgof data for
omission, there gdgp ars a Ia?glé of 0 eratlonlg rl#tﬁy at the time of readi % magnetic data. That is to say; a
' ! é)gi

large number of s ffﬂ? cﬁﬂ Bory! |.1t§rih RGPERHS Y ﬂfn ?W‘é\ffﬁrgn the other
hand, an excestaeRy |itgetifiambe oPiEstLRst 8miasion ALY ehdsereasiblien idisatiesfuffective
magnetic data. émitliegctitzegaabovetimimberbel ddidatieefotroemssiyeisos fitsified veitbraittexptimum value

according to daja e raly/ae dexpatme ntallk ankefnRipEAly ddRYBY BMmRiEeR ) Regpagnedic data omitted
cannot b repragheet N BRTE, BRI 12U SESEN e NS L g fgpgordwarc-wise
omission as small as possible (though excéssively reducing the number of data for omission simply
results in worseifBRI¥AYY resistance by contraries). [0008] Moreover, in the case where exists
ineffective magl{¥i¥>Hata, the number of which being greater than the specified number of data for

omission, due to effectp geatnoscam@tbe like japexasaplelibrimnalea liemrpropppidhasm next
operation step W@&%%%n%‘é%@”ié@ﬂ%sﬁg?ﬁ yggﬁrrdacpgfgctive magnetic data is read, wherein the
' bel ¢ than the specifie

number of the L%aetlc daé[f el&(‘;@qéeat? a number of data for hardware-wise omission
(the predefined Sl i ten (the number of bits)), a next operation step proceeds without
any judgment ol tAkleRededRregrivedt the ineffective magnetic data about whether the part of the
magnetic data i®ed@lctive or not. Then the excessive part of the magnetic data is detected to be

ineffective after completigheeiasosing rerrtionifyAeniobsrde¥gheericanpameddrin magnetic card
reader. Therefote, whenan ere 't?oﬂ%@cg?a R ‘%hgrﬁl@]ﬁeérqu‘{ﬁfggﬁi%ertﬁ%(&%%s%eg to carry out

operation (for example, man-ma%le operation) again, an eans e System is poor In its operation
performance. [(6B8E™M Of BRVILORBERLIESIHRRNE: pls2 ARfiverAith RS hBLIHBMBYNLGIRSL 'Bard reader that
can improve itsvehigliaaientaesisehifcegs@ifofraamercy range are continually transmitted, the

magnetic card reader affected by radiation in sympathetic vibration with a circuit

constant may misjudge that it has received magnetic data, and it stores the

magnetic data into the buffer. Eventually, though the magnetic data itself is

meaningless, the magnetic data stored in the buffer is unconditionally

transmitted from the magnetic card reader to the higher-level device. As a

result, an error handling operation is carried out in the higher-level device.

When the magnetic card reader is installed under the same environment as the

radio-wave test, the higher-level device needs to carry out error handling

operation so frequently that consequently the environment resistance

performance such as resistance against radio-waves, resistance against noises,

and the like becomes worsened. Furthermore, when the higher-level device is

frequently requested to carry out the error handling operation, the operation



Furthermore, it is a second object of the present invention to provide a magnetic card reader that can
improve operation stability at the time of reading magnetic data while eliminating ineffective magnetic data
caused due to a disturbance such as a noise, as muéh as possible; and that can also improve its user
operability. [Means to Solve the Problems] [0010] To achieve the objects described above, the
present invention provides the following aspects. [0011] (1) A magnetic card reader, for reading
magnetic data recorded in a card-like medium by using a magnetic head, including: a storage section for
storing the magtiahiitiahtheRysiam aeqyredepkaiing the magnetic head; a first comparing section for
comparing the {o@7jumber of data in the magnetic data with a prescribed first threshold; and a judgment

section for judging thati{agsyaaNelmAae heTtRELVE EatacaNRR thirdptal HHIEhBRARIR g the magnetic
data is less thap aneual 0 e resered st resholdn e firel.combaing secion, (012!
According to th8 present inventon; WHENthe total number of datar i the magnetic AR ad and

acquired by usifigHEY R RS d589NG TR BHGC R td bR iSrisseRber 'BreetRtERRBIR the magnetic
data is dealt wittaes feffeotiseialatres Ttk iefand masdee msnth i effectivsistanretiodeieisomdhsmitted to a
higher-level deygarihigsnaobnesessivdyr g Hiepde | Hexias entasiyroircausansilinng operation so
often, and accoydinglyJtBrcamas PRSI JR.almnate fR‘éSGéE&ﬁ&éH“Q-Fo% dafa repRidngcaused by
radio waves, a_lgaj to improve the envwonms?nt resjstance performance. 0013& . gcgn'gwe magnetic c_ard
reader; wherei gia ff&i (95'%%9”@%&9&% | 8m‘ﬁ§be?ﬂ1 P&QP%MS&EO@&‘& éqlﬁ‘% @tr?etlc data with
the prescribed fegufirdatasiExpaiengitalyanearopidasdVin e nsiiceida agealierdaign the number
of data in magnetiittddtazstooe théenrépectiocadenspettoa, [0R1deferable in reality to specify the
number of data for hardware-wise omission as small as possible (though
excessively reducing the number of data for omission simply results in
worsened error resistance by contraries).
[0008]
Moreover, in the case where exists ineffective magnetic data, the
number of which being greater than the specified number of data for omission,
due to effects of a noise and the like for example, there also lies a problem that
a next operation step proceeds. Specifically to describe, when ineffective
magnetic data is read, wherein the number of the magnetic data being greater
than the specified number of data for hardware-wise omission (the predefined
number of magnetic data (the number of bits)), a next operation step proceeds
without any judgment on the excessive part of the ineffective magnetic data
about whether the part of the magnetic data is effective or not. Then the
excessive part of the magnetic data is detected to be ineffective after
completion of decoding operation in a higher-level device connected to the
magnetic card reader. Therefore, when an error is detected in the higher-level
device, a user is requested to carry out operation (for example, man-made
operation) again, and it means that the system is poor in its operation
performance.
[0009]
It is a first object of the present invention to provide a magnetic card
reader that can improve its environment resistance performance.
Furthermore, it is a second object of the present invention to provide a
magnetic card reader that can improve operation stability at the time of reading
magnetic data while eliminating ineffective magnetic data caused due to a




According to the present invention, the first comparing section functions when magnetic data read by the
magnetic head exceeds the storage capacity of the storage section. Therefore, it is not required to always
fulfill the function of the first comparing section. Accotdingly, a software-wise processing load can be
reduced. [0015] (3) The magnetic card reader; wherein the magnetic card reader further includes a
counter for counting the total number of data in the magnetic data and the number of the data in magnetic
data stored in the storage section. [0016] According to the present invention, the counter function
makes it possibistorearfg sechestiae s BSBONGERESSIPlIehans dipiarn fise; InmIaYR isfore, it
becomes possibkeasmesbliibed above to improve the environment resistance performance such as

resistance agalmgéa,glq)\g%wtﬁqu%gmﬁs@gamst noises, and the like. [0017] Especially, in the
present mventli counter is prepared for counting not only the number of the data in magnetic data

stored in the storage sectlon but also the total number of data in the magnetic data. To describe in detalil;
in a conventional magn-@{lécéﬁ?deréla%l&blﬁ%é’ﬁﬁm&ﬁeﬁ 65%9@&8@?%@'?@% PrAYABSC data

(through readintpepeewitng) as@swsling the storage capacity of the storage section (an uppermost limit of
the buffer), coupgong the number of data in the read data (through reading operation) gets stopped. Then,

magnetic data, being d t)egerqal%ﬁ] ﬁecﬁ grgéia%mq:o?tpéga,ﬁ@qﬁg%ep Q%cr%%pd‘g@nﬁl énagnetlc card

reader has a configyration i e magnetic data is throw magnetic card reader has

read magnetic 88@15'@ n@%qéﬁ{bﬁ%gﬁ'me t'@r%%@té% & F}é\%gr/e tﬁ@[?&?eﬁ%%ﬁqnﬁ'f for counting
the number of F4aiINg éeriaNagnRECsHgiadeachpadiacaubEdayUHng e tRsanasis egduyArehe number of
data in the magretipatatg stotieo ifotlvosicuegg tectaal camibecotidid int ibeuniaywtichdstdarge number

of data in the W@W%‘%@@l&é@#ﬁ'%%@d ghe EP %BH@R‘?EQtM%F‘ ﬁJ‘H’gfﬁ@QHﬁf‘@Héata) However,

the counter pla(r:#g ne ne maon é rd r‘%ﬁt erﬁwé:% qgt% re(?sgfnélnvent ﬁé) nt both the total
number of data In the magnetic da A and the number of e mag etic da & SIOrEq I the storage

section. [0018] Jata 'ﬁ]lﬁﬁ%ﬁ?&l”&/oﬂ‘?@u@&ﬂ]f@? RrapiipReSt ﬁh‘v%?ﬁﬂjﬁ m&%@ﬁkﬁ@mvﬁultlple

counters, or it nsagt@swell be a single counter having multiple variables. Still otherwise, the "counter" may
be a single coufger#aving a single variable but having separate variable ranges individually, or it may as

well have any ofher ModeRHPIYUHE SREHIRIRINAN WA RIRPSHIAPAUIHA S BERP! 212 10 the

ber of data,jn th dt ddt di ISO standard
10020) . ACABRATRAIE I BIELAE AVGOR! ALY AN L B A EHD 190 Qianciards o

swiped or inserf¥at éantR RIGQ@"GP&@CUF&EW%@W@HH% magirlifc datd ddqlardd Wihuging the magnetic
head is effectiveftactiot datzdehteligfdies asresabit fabectivabeagidiatdaia e presdtadrivention is a

value specified 266G VE SERRIBMENI HBNHRXREHE R 1AE thiH P alaP Beicead RarkP Yupf the number
of data in the magnetc dafAd esoigrbin he sraaneliead srRgiPdiasserting \pdsipRiagdards.
eliminate false recognition on data receiving caused by radio waves, and to
improve the environment resistance performance.
[0013]

(2) The magnetic card reader; wherein the first comparing section
compares the total number of data in the magnetic data with the prescribed first
threshold, if the total number of data in the magnetic data is greater than the
number of data in magnetic data stored in the storage section.

[0014]

According to the present invention, the first comparing section functions
when magnetic data read by the magnetic head exceeds the storage capacity of
the storage section. Therefore, it is not required to always fulfill the function of
the first comparing section. Accordingly, a software-wise processing load can
be reduced.

[0015]



[0021] (5) The magnetic card reader; wherein magnetic data judged to be effective by the first
judgment section is transmitted to a higher-level device; and meanwhile magnetic data judged not to be
effective by the first judgment section is omitted. [0022] According to the present invention, the
number of transmitting operations of transmitting erroneous magnetic data from the magnetic card reader
to the higher-level device can be reduced. As a result, the number of error handling operations in the
higher-level device can be decreased, so that the environment resistance performance of the magnetic
card reader such as re§ithReanagaieit paatbroasiass Weeliea e mgantiinersd scaaer tstiRe can be
improved. [0028]cludedreidemntsdty foosutintinthitheapteknombeas sfadatalyndeletinggnegmetitadata but also

ignoring the magnetic.dataseftyare-wise iMegralioeuiiib s siferdivprageRglifsiata) without deleting
it. [0024] (fa(ﬁélagnetlc card reader, for reading magnetic data recorded in a card-like medium by
ic he

using a magne d, including: a second comparing section for comparing the number of data in the

magnetic data read an@RJdiRgd 1 fSnG R MativeftHeal FitPd PréEstKEAseBFH 8 eshold; and a
second judgmepossbttotofeagiygooynhatddaimgneicad 0h dRiatffe theethgaeih elattieandmber of data is

less than or equiaéiierdhe, Rresethre sReaMktAgbstlibedhebspeandEpropaing se@ionmda025]
According to Fh?eBrﬁﬁﬁG&‘@‘é‘?fbtiﬂ{&n%‘ée@%HQQSF%WQ‘@%WS{GP&B?&%{%%‘? V@Q_Flraﬂc%oor _
environment including a serious disturbance, it is possible to Improve operation stability at the time of
reading the ma[aoﬂ()%ﬁ;:i%ﬂ?éﬁeénarba Sée[élﬂ%prove the user operability. [0026]

Especially, in the present invention, the counter is prepared for counting
not only the number of the data in magnetic data stored in the storage section,
but also the total number of data in the magnetic data. To describe in detail; in a
conventional magnetic card reader, if once the magnetic card reader has read
magnetic data (through reading operation) exceeding the storage capacity of
the storage section (an uppermost limit of the buffer), counting the number of
data in the read data (through reading operation) gets stopped. Then, magnetic
data, being detected, is once stored in the storage section, but the conventional
magnetic card reader has a configuration in which the magnetic data is thrown
away if the magnetic card reader has read magnetic data being greater than the
storage capacity. Therefore, the uppermost limit for counting the number of
data is equal to the storage capacity. Consequently, in this case, although the
number of data in the magnetic data stored in the storage section can be
counted, it is unknown how large number of data in the magnetic data is
actually counted (the total number of data in the magnetic data). However, the
counter placed in the magnetic card reader according to the present invention
can count both the total number of data in the magnetic data and the number of
data in the magnetic data stored in the storage section.

[0018]

Incidentally, the “counter” in the present invention may be physically-
multiple counters, or it may as well be a single counter having multiple
variables. Still otherwise, the “counter” may be a single counter having a single
variable but having separate variable ranges individually, or it may as well have
any other mode.

[0019]
(4) The magnetic card reader; wherein the prescribed first threshold is a



In other words, a software-wise judgment process by using a threshold is carried out by both functions of
the second comparing section and the second judgment section, ineffective magnetic data can easily be
eliminated. Furthermore, it becomes possible to avoifi-a chance of omitting effective magnetic data, while
such a mis-operation could happen conventionally; and also to improve the stability of reading magnetic
data. [0027] Moreover, in the magnetic card reader according to the present invention, the "number
of data" in the magnetic data read and acquired by using the magnetic head is compared with the
prescribed secofdietheeitidrian easkina® durfsabeg Sesttiowpren! galdgtenthedtipiess result, the
judgment sectiatajadgeisenhatnetithdanagicetidedata tiscl medipastie card e ddifiss) ajuoigingrtbcan be made
on whether or qg@@arﬁ@é}agtic data is ineffective, before implementing a decoding operation for the
magnetic data fore, the magnetic card reader does not transmit an erroneous notification to the
higher-level de |ce ccordingly, the higher-level device does not need to reguest a device user to carry

out operation again so f1%4P¥ @%é%ﬁ'&?p@%%%”&‘é‘?ﬁﬁ%ﬂﬂﬂ?%@@d%jc card GRfRERedRAetic card
reader; whereir 3G steglaats arivieed @r fnshdedhdiuces be gk geeotidel forlettiigmthehe magnetic

data of a prescrigshesconstauazaarred daja esihgf the mrgmetie desaderd amecacguisedhby using the
magnetic head. nL%?e?Jtany, #eCGBFé’éB%Qo“fﬁs? Cﬁ‘?ﬁm@eﬂ?%ﬁ:{‘ W?h@?ﬁi@? I GRY Hﬁ&#’% includes an

omitting section for omitting the ma etlc data rescribed number o Fg e nyumber of data for
omission) out of nﬁgﬁﬁ' ﬂg G52 85?1(?’&%%{“”88 %fﬂglﬁéqﬁ@e&%egnaét T‘Péa af'?'ﬂj?efgre while the
omitting sectiorPNoRfttitythel niag) natekRitlikfdemy H&dﬂﬂﬁ@%ﬁtﬁi@iﬂé@@ﬁﬂ&ﬂblﬂnﬁh‘hber, the
software-wise jutiggnetid paodapedifiadsaugdidiriitedSadstanibelcarried out by - 8 - both the functions of
the second conw@gtng section and the second judgment section, as described above. Accordingly,

minimizing the number gl dﬁltg Qﬂg %E ngérr]%)erreg tealrts),vt1 eemorrrrt1 erge pctté%tgrry(%gds?gtlgn (the number
t

of data for hardware- WI(S OmISSIO ing section specializes in re

mechanically- uﬁgteéﬁ'l\éed@(atb%trt'r@éd%@@%‘f%é?ﬁﬂ@bﬁsfﬁﬁ‘ﬂﬁ@'Hﬁgr&tlcﬂqhWH%‘éﬁtvﬁﬁYécﬁte second
comparing sectisg aneahehilecoragietigrieta gestgrsh neinaheckifigetive reynibeafitst dudgiaetnical noise from
a surrounding efagtionmesthaethat the stability of reading the magnetic data can be further improved.
Incidentally, "Or[sz"é‘] this context means not only deleting magnetic data but also ignoring the magnetic

data software-wise (nhot.d Wlth it s effective magnetic data) without del t|n 0030 (8) The
magnetic card reader; ?1%9 ?)ré 8r|t%8‘°‘§é1§ HH’%EE&%mﬁ‘f% tHHrBngc lﬁ#ﬁ% %]f data, which
can be process@RErRINahiIBhaRSBIiRYi 68 oRRRIy MRORIAS iFH dhae mal@iéeﬁﬁagﬁéilc data
recorded in onediagemtthéhohgghetiedaioevioen adrihee caadlibkd. misliamesult, the number of

error handling operations in the higher-level device can be decreased, so that

the environment resistance performance of the magnetic card reader such as

resistance against radio-waves, resistance against noises, and the like can be

improved.

[0023]

Incidentally, “omit” in this context means not only deleting magnetic data

but also ignoring the magnetic data software-wise (not dealing with it as

effective magnetic data) without deleting it.

[0024]

(6) A magnetic card reader, for reading magnetic data recorded in a

card-like medium by using a magnetic head, including: a second comparing

section for comparing the number of data in the magnetic data read and

acquired by using the magnetic head with a prescribed second threshold; and a

second judgment section for judging that the magnetic data is ineffective data

when the number of data is less than or equal to the prescribed second

threshold in the second comparing section.



[0031] According to the present invention; the prescribed threshold described above is the
prescribed number of data, which can be processed in the higher-level device, among the total number of
data in the magnetic data recorded in one line in the Tongitudinal direction of the card-like medium.
Therefore, if the comparing section and the judgment section detect magnetic data corresponding to the
prescribed number of data, which can be processed in the higher-level device, among the total number of
data, it can be judged that the magnetic data has been read correctly. Empirically, the number of data of
electrical noise$08d8lto the environmental condition is often less than the prescribed number of data
described above. Thergiarerdingetoanteprpsssilite dotefficenathyvhser iminate hetiveardedadtive magnetic
data and ineffectivednagneiicdaisr RRhment (AbiBRERIBRTGCaSIRRERE, Whesiadpr.card-like
medium has a chlulrr%llt%) \(/)é torac# ibnnwpéﬁﬁitm% ﬁ%tlﬁ rTc]iéalto |§er%ﬁ9rqﬁg; agdnteq% sq%(fgndn%oglsparmg section
makes a comparls_oﬁ) Or eadh frack be we?én the nUMmber of data I the agnetic 4ataréad and acquired
by using the maBHERENEJBWREI PRI Hbed second threshold. [0033] According to the present
invention; the sEX%d comparing section described above makes a comparison for each track of the

card-like medium betwgebtHe Wardeeh dorala-iing MgResia patedend\pndiRsauinesshylgsing the

magnetic head e n j I i f er than the
prescrit;ed seco%%mggégﬁigg%%&sﬁ&%%ggﬂgﬁi%gﬁggﬂgzﬁsﬁ%%ﬂﬁaﬁ%&%asp%]gcttﬂyeet%g?a then, for
0

example, the mAGARR B Phndhf W& th@ 8ﬁ3?-le tra‘de?ﬁfge).e%?/| ?ari%émff'ﬁ]i% umber of data

being not greatEr Mo rds agemse conssthle stfolavieidicle SleaNap edh Al datteede be dealt with
as ineffective maggetiticdetaacamisitsl slughta aniBsdpryatioe. ddsild respbiere\ceonvetiiemreatyisisd mixture of

effective magnefisdatipnevieaitestisimagnsiis siinagntrithagffective magnetic data can be picked up.

Eventually, it b s possible to decrease a chance of carrying out operation again by user, and to
contribute to improving the operability. [0034]  (10) The magnetic card reader; wherein magnetic

data, which the judgmefiP &N ld4ds BRNFIGTERITe Bades FRrtegoese Pregefdrding to the
present inventionventgmetie databehiohddie jiitreentgeeliodale seadendlacqeijaddysusing: ineffective
data, is omittedihEhprgdeeRiciieshiené tb@ﬁ%ﬁi‘é‘@iqpimf m@pm&m&ifg’;@@&ga thitbenbighiartieyel devic_e can
be suppressed ang A Efa S USRILPIRANITGAY Bt BARKERoInFideniale Arialiray described

above, "omit" in this context also, means HOt only d I%l?(i magnet}fﬁ%ata but also ig?%ing the magnetic
a :

data software-vﬁ%‘ét'ﬂfbtjlﬂ@iél%gv‘(nﬁ fTad S 0igdee 'c'?ia'f%ﬁ H‘é%t?fef%?ﬁ'lgi %3@]

judgment can be made on whether or not the magnetic data is ineffective,
before implementing a decoding operation for the magnetic data. Therefore,
the magnetic card reader does not transmit an erroneous notification to the
higher-level device. Accordingly, the higher-level device does not need to
request a device user to carry out operation again so that the user operability
can be improved.

[0028]

(7) The magnetic card reader; wherein the magnetic card reader further
includes an omitting section for omitting the magnetic data of a prescribed
second number of data out of the magnetic data read and acquired by using the
magnetic head.

[0029]

According to the present invention; the magnetic card reader includes
an omitting section for omitting the magnetic data of the prescribed number of
data (the number of data for omission) out of the magnetic data read and
acquired by using the magnetic head. Therefore, while the omitting section is
omitting the magnetic data uniformly according to the prescribed bit number, the
software-wise judgment process by using the threshold can be carried out by



(11) A magnetic data reading method for reading magnetic data recorded in a card-like medium by using
a magnetic head, including: comparing the number of data in the magnetic data read and acquired by
using the magnetic head with a prescribed second thteshold; and judging that the magnetic data is
ineffective data when the number of data is less than or equal to the prescribed second threshold. [0037]
According to the present invention; in the magnetic data reading method for reading magnetic data
recorded in the card-like medium by using the magnetic head, the number of data in the magnetic data
read and acquiRibihgsinectirnenelgietieanead isacopapacegasiipneang iascreeendeitdameiteshold. - 10 -
Then, if the nursbeticof, datalis teibethavooe e Aridalitigp resdniadgs eeondrittyesbbidhithd.eyagnetic data is

judged to be ingffedfiverais: lﬁ@?%dﬁég&mﬁ‘t%&"?ﬁ%@%%ﬁﬁ@d%eﬂt%&ﬁ@ﬁ&@éé‘@?dﬁtﬁﬂefwe operation
stability at the tj me of readlég the maar getﬁ;I ata ﬁéwcg/a S0.10 im dsprov the user orﬁera |I|t]y Advantageous
a

mis section es
Effect of the Inven on O AL fibe e, accor presen mven?on magnetic data

read and acquifBEINRUISAIY WesiARISned@ Rh @Mt%fﬁ%§@ﬁe%§@ﬁﬁ%%r?&ﬁf§i% v@ﬁén the total
number of datarregmavhigghetiedara isoeesitingrs ectapuantotizepseseritdguetifirse thizstiold caiherefore, the

number of errorsjapialing PPRIAGVAE oh AnechighrRialauntdariae sauReUABHgaRMONINRIRIBEITOrS are
caused due to Qﬁgpl%s Qfamﬁtfrﬁ’i”‘?e‘ %\gh;ﬁgéﬁ& agn tl%éﬁ.rgé’eﬂﬂﬁ,{éﬁ i ?él\‘?éjd so that the

environment I’Eﬁl_f&la‘nce erfjormance qf the maﬁ1 netic card rea \JC as reS|stanc agail nst radio-waves,

resistance agai Rl hd liRE'E 40 BE DRy ot on uﬂ RS2 a0t present
invention, afterﬂ'ﬁ@Hgﬂ%@ﬂoﬁ*ﬁlénﬁﬁ@jﬁ@tl@&i&tﬁﬁe&@rﬁﬁﬂ%ﬂﬁmfeéﬁ@%mm%%&éfﬁéfllé%ead is
compared with aagestivhiathsedtdithestald:.it is judged whether the magnetic data is ineffective or not.
Therefore, eveljgyhegp the magnetlc card reader is used under a poor environment including a serious

disturbance, it is po:ssdgﬁ01 “?y roY§ t%géeg n%tgblh tlm %8 Ctgre drﬂ%%nﬁgradata and also
|

to improve the user o &&Cription of% S rawm
is the prescrlbed number of data, which can be process n the higher-level

device, among the total number of data in the magnetic data recorded in one
line in the longitudinal direction of the card-like medium.
[0031]

According to the present invention; the prescribed threshold described
above is the prescribed number of data, which can be processed in the higher-
level device, among the total number of data in the magnetic data recorded in
one line in the longitudinal direction of the card-like medium. Therefore, if the
comparing section and the judgment section detect magnetic data
corresponding to the prescribed number of data, which can be processed in the
higher-level device, among the total number of data, it can be judged that the
magnetic data has been read correctly. Empirically, the number of data of
electrical noises due to the environmental condition is often less than the
prescribed number of data described above. Therefore, it becomes possible to
efficiently discriminate between effective magnetic data and ineffective magnetic
data.

[0032]

(9) The magnetic card reader; wherein the card-like medium has a
plurality of tracks in which magnetic data is recorded; and the second
comparing section makes a comparison for each track between the number of
data in the magnetic data read and acquired by using the magnetic head and
the prescribed second threshold.

[0033]



FIG. 1 is a schematic view showing an overview of a magnetic card reader according to embodiments of
the present invention. FIG. 2 is a block diagram showing an electrical structure of the magnetic card
reader according to the embodiments of the present fhvention. FIG. 3 is a flowchart showing an
operation flow of a magnetic data reading method according to a first embodiment of the present
invention. FIG. 4 is an explanatory drawing for explaining a concept of a total detection number
counter and a stored data counter. FIG. 5 is a flowchart showing an operation flow of a magnetic
data reading method aé€saifigaota MhedifRarRif dnvRetiRt éhebGerABHL BPIMRAFASs&RCHRfeNtion. FIG. 6 is
a flowchart shodésgrivedpe@io mites ol onggnieivn datseaeladraghknud thed @eddikingéaliarmecond

embodiment of §agrGs e IRYABEPTT data MG FRyRMekHiR0Fesy ShRMIRg AR 8 IBFisRIStructure of a
magnetic card rt%aed%r accardi 9 t al ot(%lgca}l%rén f:t%esgggg dtﬁrrgs o] H*_nerﬁ]gfr éPoer er)rtlefS(fahnet invention.
[Reference Numerals?%&ﬁf) @ﬁa hetic cdrd reaoaer_ . ’

number of data greafer than the prescribed second threshold is detected, the

magnetic data is dealt with as effective data (then, for example, the magnetic

data is transmitted to the higher-level device). By contraries, if the number of

data being not greater than the prescribed second threshold is detected, the

magnetic data can be dealt with as ineffective magnetic data caused due to a

disturbance. As a result, even if there exists a mixture of effective magnetic

data and ineffective magnetic data, only the effective magnetic data can be

picked up. Eventually, it becomes possible to decrease a chance of carrying

out operation again by user, and to contribute to improving the operability.

[0034]

(10) The magnetic card reader; wherein magnetic data, which the
judgment section judges to be ineffective data, is omitted.
[0035]

According to the present invention; magnetic data, which the judgment
section described above judges to be ineffective data, is omitted. Therefore,
frequent transmission of erroneous notification to the higher-level device can be
suppressed, and eventually the user operability can be improved. Incidentally,
as already described above, “omit” in this context also means not only deleting
magnetic data but also ignoring the magnetic data software-wise (not dealing
with it as effective magnetic data) without deleting it.

[0036]

(11) A magnetic data reading method for reading magnetic data
recorded in a card-like medium by using a magnetic head, including: comparing
the number of data in the magnetic data read and acquired by using the
magnetic head with a prescribed second threshold; and judging that the
magnetic data is ineffective data when the number of data is less than or equal
to the prescribed second threshold.

[0037]

According to the present invention; in the magnetic data reading method
for reading magnetic data recorded in the card-like medium by using the
magnetic head, the number of data in the magnetic data read and acquired by
using the magnetic head is compared with the prescribed second threshold.



2. Frame 3. Datum surface for transfer motion 4. Card 5. Magnetic head 101. CPU of the magnetic card
reader 102. Amplifying (AMP) circuit 103. Demodulating circuit 104. RAM 105. ROM 106. Decoder 110.
CPU of the higher-level device [Description of the Préferred Embodiments]

Then, if the number of data is less than or equal to the prescribed second
threshold, the magnetic data is judged to be ineffective data. Accordingly, as
described above, it becomes possible to improve operation stability at the time
of reading the magnetic data, and also to improve the user operability.
[Advantageous Effect of the Invention]

[0038]

As described above; according to the present invention, magnetic data
read and acquired by using the magnetic head is dealt with as effective
magnetic data when the total number of data in the magnetic data is less than
or equal to a prescribed first threshold. Therefore, the number of error handling
operations in the higher-level device can be decreased, wherein errors are
caused due to problems of the environment in which the magnetic card reader
is installed, so that the environment resistance performance of the magnetic
card reader such as resistance against radio-waves, resistance against noises,
and the like can be improved.

Furthermore, according to the present invention, after the number of the
magnetic data read and acquired by using the magnetic head is compared with
a prescribed second threshold, it is judged whether the magnetic data is
ineffective or not. Therefore, even when the magnetic card reader is used
under a poor environment including a serious disturbance, it is possible to
improve operation stability at the time of reading the magnetic data, and also to
improve the user operability.

[Brief Description of the Drawings]
[0039]

FIG. 1 is a schematic view showing an overview of a magnetic card
reader according to embodiments of the present invention.

FIG. 2 is a block diagram showing an electrical structure of the magnetic
card reader according to the embodiments of the present invention.

FIG. 3 is a flowchart showing an operation flow of a magnetic data
reading method according to a first embodiment of the present invention.

FIG. 4 is an explanatory drawing for explaining a concept of a total
detection number counter and a stored data counter.

FIG. 5 is a flowchart showing an operation flow of a magnetic data
reading method according to a modification of the first embodiment of the
present invention.

FIG. 6 is a flowchart showing an operation flow of a magnetic data



[0041] Embodiments of the present invention are described below with reference to the
accompanying drawings. [0042] FIG. 1 is a schematic view showing an overview of a magnetic card
reader 1 according to a first embodiment and a secoHd embodiment of the present invention. [0043]

In FIG. 1, the magnetic card reader 1 includes: a frame 2, having its almost U-shaped cross section
perpendicular to a swiping (manual transfer) direction and constituting a card transfer path; a datum
surface for transfer motion 3 formed as a part (a bottom) of the frame 2; and a magnetic head 5 for
reading magnetieagiig reeibrstacersdinadeatresaijseembodimeni-Ridecpeesentinverian example of a
card-like medium), or VAIGN@ magbkivk dédgrinto shewiagdaAeladinioatiseatinneasios mhgnstin the drawing,

when the card 4 issvdage(tzResfaEC BN YRbMiRIRS the drlumSIHipcRHiRsdiRRsiebmalion 3 in the

magnetic card rereécsigrr1 J]hgh%trigﬁgnetlc data is read. Incidentally, though the - 12 - magnetic head 5 of a
read-only type R tzed in the présent embodiment, a magnetic head provided with both a reading function

and a writing fulRGIGFERRS bEMRIBEInstead. "Swiping" in the present specification means an operation of
quickly and maf#B8] moving a card-like recording medium along a guide (the card transfer path) of the
magnetic card readegletie@44d readefhe magnetic head 5 is so placed as to be present at the card
transfer path. ngprallp]%magnetic head 5 reproduces a signal according to the magnetic data of the card
4. Specifically t scribe, when the magnetic stripe 41 on the surface of the card 4 contacts and slides
over the magneti 4y éP\EITY?éH%H&HE REQP¥ORads the magnetic data recorded in the magnetic stripe
41 and reproduteS@degenerative signal according to the magnetic data. [0045]

5. Magnetic head

101. CPU of the magnetic card reader

102. Amplifying (AMP) circuit

103. Demodulating circuit

104. RAM

105. ROM

106. Decoder

110. CPU of the higher-level device
[Description of the Preferred Embodiments]
[0041]

Embodiments of the present invention are described below with
reference to the accompanying drawings.
[0042]

FIG. 1 is a schematic view showing an overview of a magnetic card
reader 1 according to a first embodiment and a second embodiment of the
present invention.

[0043]

In FIG. 1, the magnetic card reader 1 includes: a frame 2, having its
almost U-shaped cross section perpendicular to a swiping (manual transfer)
direction and constituting a card transfer path; a datum surface for transfer
motion 3 formed as a part (a bottom) of the frame 2; and a magnetic head 5 for
reading magnetic data recorded in a magnetic stripe 41 on a surface of a card 4
(as an example of a card-like medium), or writing magnetic data into the card.
As a two-direction arrow shows in the drawing, when the card 4 is swiped
(transferred manually) along the datum surface for transfer motion 3 in the
magnetic card reader 1, the magnetic data is read. Incidentally, though the



FIG. 2 is a block diagram showing an electrical structure of the magnetic card reader 1 according to the
first and second embodiments of the present invention. [0046] In FIG. 2, the magnetic card reader 1
according to the first and second embodiments of th&2present invention chiefly includes: the magnetic
head 5, a CPU 101, an AMP circuit 102, a demodulating circuit 103, and a RAM 104, and a ROM 105.
Incidentally, the RAM 104 and the ROM 105 may be built in the CPU 101 (as a built-in ROM and the like).
In general, the ROM 105 includes a base program supporting a basic function of the magnetic card

reader 1, and niea@netite tRacRA M 1D45adraitndRe dsveskihdritbs fleesrnCenbedmeEnktidermore, in the
first and secondregnstitimeatsprowitgdeithagnitic)daaiks Riredacaadan whitimgdgnetienstigpe 41 along a
longitudinal dirqgliogdthpdisgtioningirgtad Byethruprdirelinnasrowdards Gn byt dherard 4, and
therefore the magiggpcat}]e roTI] a5n|s 3 mr%g\clalnfor am I_éjl-chancré?(ljlt e g'o%’vrﬁvﬁé’na ma riléeeu%Fgad for a
single-channel ﬂ/pe ay as wen e ueed iﬁs?ea%{a[ 6‘3{? overning a 2eRtFaPcontrol Core of the
magnetic card €48eraS{REREBY) A GHE IGYRANF CaFEt6R8ESE hagnetic card reader 1. The regenerative

signal from the [PdfHetic head 5 is amplified and waveform-shaped at the AMP (amplifying) circuit 102;
demodulated at a demadglatiagnhelicuibdd3 (€ELgREnaIEZIB D prevadisighad) cardl ttaasreubsequently
wransmitted to the (P10 BnedOread s HirdiRMAIOL eRaMURCAIRS Wil ahigherdevel device 10
through an I/F circuit Fnot shoi/n). t ,héﬂ er-gevel ( echéL a CPU 110 carries ou %modulatlon
processing on dﬂtgr)(? d'iEﬁt t%l'b RE&t ﬁ Y- B8R "R '&%GSUI‘EQH@W@H@ﬂe ePBd0fe 10 can
acquire content8Usgfe falifefe@ath. frHSCEnBXHiaieRE [00I0theTaghelifbBenfent elescribed
below. In thagnagodieadabdreaddeahéd acaprdiicgdatdhe fivsd @miboithien ety edictsodgdedrnponents, such

as the CPU 10L,18e-8M.48¢ a3addher RV 6eBSHIlNG B tHShegneacingrgection’ and a 'first
judgment sectlcrfgb #lrfre specifically to describe, the ROM 105 stores a first comparing program for
a

comparing the umber of data in the magnetic data read and acquired by using the magnetic head 5

{
with a prescribed first thtSsRdRia RoglefiagramrsbiigendnelsegratsitisiisR fidirdPaseetisgnetic data is
effective data wiasd tieadetal rasedeing tathénfisé ensysetendaembddissahisnabribguriegettie prescribed
first threshold. Themtigaing the RAM 104 as a working area, the CPU 101 materializes the functions of the
first comparing[égggfm' and the 'first judgment section' through executing these programs. Incidentally, in

the first embodiment, theﬁ{ﬁsgrhthed first threshold is stored in thg. RAM 104, but the first threshold may

as well be stored in a nl{l' f Hga%eﬁ%ﬁﬁ{_ maoq_e[rh ﬁlﬁgoﬁ érﬂ‘pa}gd Bgla?g SEGAMRrmore, in the
first embodimeSMPRI[RESEFiBE e HresrndHBYE M P SEIREY Rvdesale caranatisd B8R GyRincrease of the
number of data@®the OnagnetMelatecviicti8ed dethedotating speuifi¢ 03 cratdirRAid 83, staddards.

a ROM 105. Incidentally, the RAM 104 and the ROM 105 may be built in the
CPU 101 (as a built-in ROM and the like). In general, the ROM 105 includes a
base program supporting a basic function of the magnetic card reader 1, and
meanwhile the RAM 104 functions as a working area for the CPU 101.
Furthermore, in the first and second embodiments, multiple (magnetic) tracks
are placed on the magnetic stripe 41 along a longitudinal direction (the direction
indicated by the two-direction arrow in FIG. 1) of the card 4, and therefore the
magnetic head 5 is a model for a multi-channel type. However, a magnetic
head for a single-channel type may as well be used instead.
[0047]

Governing a central control core of the magnetic card reader 1, the CPU
101 integrally controls the magnetic card reader 1. The regenerative signal
from the magnetic head 5 is amplified and waveform-shaped at the AMP
(amplifying) circuit 102; demodulated at a demodulating circuit 103 (through
binarizing the read signal); and then subsequently transmitted to the CPU 101.
[0048]



[0050] Furthermore, the ROM 105 also stores a first transmission program for transmitting the
magnetic data, which the 'first judgment section' has judged to be effective, to the higher-level device 10;
a first omitting program for omitting the magnetic date which the ‘first judgment section' has judged not to
be effective; and the like. Then, using the RAM 104 as a working area, the CPU 101 executes these
programs. [0051] Moreover, the RAM 104 functions as a re-writable 'storage section’ that stores the
magnetic data read by using the magnetic head 5. Incidentally, in the present embodiment, the RAM 104
is a re-writable storage Id@cfidtHah@lagearimicatasenishadnish of e Raavicen 4 Gstiyse@asa 'data storage
buffer', but for #/E4cirexiarimale shovantirdmént dithermersbdesitea 10, theGRAMI 104 aregeuised as a 'data

storage buffer'. §aR%2l atior HAREERIAEL BIGRM diQb RRAM AR ansbibadike @isoaosk as a counter

for counting the total number of data in the netic data read and uired by, using the magnetic head
5 and counting BT IO DLDBF e B g e e S A R 3 er Incscencay

being separatel[)ﬂr%rﬁngmgnﬂol, a counter may be prepared. Explained below in detail is an operation
flow of a magngf@ig4fita reading method according to the electrical structure describe above. [0053]

FIG. 3 is a flowchart shpyémigsasrapedationt vt aoadgsriie data reading method according to the first
embpdiment of_ the preﬁ_f?r}h' ven 'ﬂ@u&_o%g?‘d r%adg? ﬁIG%L%?MﬁgJ geﬁi]@t{ii;&t \é{}ﬁ_ an _’magnetic data
readlr_lg operatlcéjw 8((:r(re:a mat em %etlc ata aéllgﬁgﬁg é?'sﬁégﬁ not (S ?ﬁ?s%jﬁ)%‘glca"y to _
describe, the C TRt H@ﬂqga tfé’ﬁglﬁsr d ju ge Qélaa e netic data by using
the magnetic hé28Sithie alrdislh FamPRIiNer petliTeabthdthd shdgdeme tlasehtdnot Y#renished (Step
Si: NO), the CPépddificulpylate slestotbe detecRDNhurobestocemterf{iStegoBiparingideotatyn éershown in FIG.
4, the 'total detegliQRaRHERRY RAMNEMISH SR GRS FOWLIRgYRdHE M hesPhAatadiRdgts) number of
data) in the detgefed MagNEYSAR PSRRI VBRI 3PS MG ORf ARG Rrst

judgment program for judging that the magnetic data is effective data when the

total number of data in the magnetic data is less than or equal to the prescribed

first threshold. Then, using the RAM 104 as a working area, the CPU 101

materializes the functions of the ‘first comparing section’ and the ‘first judgment

section’ through executing these programs. Incidentally, in the first

embodiment, the prescribed first threshold is stored in the RAM 104, but the first

threshold may as well be stored in a memory such as an EEPROM or the like

prepared separately. Furthermore, in the first embodiment, the prescribed first

threshold is specified with a value calculated by 10% increase of the number of

data in the magnetic data recorded in the card 4 specified according to 1ISO

standards.

[0050]

Furthermore, the ROM 105 also stores a first transmission program for

transmitting the magnetic data, which the first judgment section’ has judged to

be effective, to the higher-level device 10; a first omitting program for omitting

the magnetic data, which the ‘first judgment section’ has judged not to be

effective; and the like. Then, using the RAM 104 as a working area, the CPU

101 executes these programs.

[0051]

Moreover, the RAM 104 functions as a re-writable ‘storage section’ that

stores the magnetic data read by using the magnetic head 5. Incidentally, in the

present embodiment, the RAM 104 is a re-writable storage section and a part of

the memory area of the RAM 104 is used as a ‘data storage buffer’, but for



[0055] Next, the CPU 101 judges whether the data storage buffer has an available space or not
(Step S3). If it is judged that the buffer has an available space (Step S3: YES), the magnetic data is
stored in the data storage buffer (Step S4). Then, atlthe same time, a stored data counter gets updated
(Step S4). Incidentally, as shown in FIG. 4, the 'stored data counter' keeps on counting up until the data
storage buffer becomes full. In the case of an example of FIG.4, the size "N" of the data storage buffer is
the maximum value of the stored data counter. In the present embodiment, "N" shows the number of
magnetic data #%aeale beresiradfihdribgimemanicigaudimg Hifddttitonayedeavges ps0%6] - 15 -
magnetic card reatiestdrayedostidaed in the data storage buffer. The magnetic data is composed of bitwise
serial data. Theg@gwhyle reading bitwise serial data sequentially, the magnetic card reader 1 detects an

interrupt signal for each bit. Namely, an interrupt signal j rated at each time of reading the serial
data of each bit, and th%ﬁr heer%oérShg%f?: ggg gjﬁ Jhggcea%dkj\}?sqgtﬁdrgaglnﬁ%ﬁe' %t%lss?ovrvéjélé Buffer of the
magnetic card €4HEe" [ orREBHRAIRG {81BLEHBPELHH, d2t8itn. the(RpagnstcTHRIA, et &fithe when the
magnetic data iscstaired by theinfathestoeagetisuffeadtiheastdreclidtitg doemenbeuntdafmacdbeding to the
interrupt signal grgaicdder srrbdih Tedrinretbraje eokater IkeRRRRMCBHNEEsatAglthe data

storage buffer Q%ﬁﬁﬂ"fﬁ?c@ﬁb Wgﬁ@ countdy & MEABH Sre%?cﬁgﬂyt&dt%@%‘%ﬁﬁ%ﬁéi%%‘rﬂescribed

above, the total detection number counter. counts u% e num dat _St e total number of data) in the
detected magngf?g@geﬂ 6'8}%90 rr%lg\?eﬂ’ﬁeltbctﬁ%tgizrg e Ogt@r%cé)égbLﬁfé?.‘ eoﬁf%? ds; when the
magnetic data iStételea FeaeaRRaP_¥Srage buffer, the total detection number counter also counts up
according to th¢0@dajrupt signal while the stored data counter counts up on the other hand. Furthermore,

even after the data stofgge Bufes hameagh HirRvwEhdReomaanstcidalioot- 8- Ry§Reatieidhe stored data
counter has stopnerl aoaing ug. s 8tal fetsetion umpel oynter sill countaup gecording to the
interrupt signal read € magnetic card rea ertl. Orthis occasion, the tead magnétic data is omitted,
without being st9red] [0058] Then, after the process of Step S4 finishes, operation returns to Step Si
to repeat the processe$of8tep3Siitoistiil®H uatil fitshdivitether nibgnexig detia fifdtheealtiogientally, even
when there exigiparatRpaoeaaithy tatarsighiege buffgrraisherpsogensisicoten Hdt(&ep Br)NO), operation

also returns to Sienipli e SAUDGBAAET CHS SR b THL I SaRe I EFIP R fata %Hq&%’ Is not updated
(Namely, the stored data countey does not.count Eﬁe art ?ﬁieedm% the data%ttéra e butter). [0059]
fthe reading oBAIEGh SPHIEAG A WA C AR RS ey AR L RIS A at the

process of StepiSB{B#proioly Bigpagdiecibe mednatigestahamaeinetibrighratdeiRmFLimiSr is greater than
the prescribed finst @esholdupdatey Stegidh Sptébtice speciaatyua e @iap s Bxelreitenthlyprograms
described abovg; suevAasiradirat ampasIngeROEARuiSISunter’ is used for counting up
the number of data (the total number of data) in the detected magnetic data,
being irrelevant to the size of the data storage buffer.
[0055]
Next, the CPU 101 judges whether the data storage buffer has an
available space or not (Step S3). If it is judged that the buffer has an available
space (Step S3: YES), the magnetic data is stored in the data storage buffer
(Step S4). Then, at the same time, a stored data counter gets updated (Step
S4). Incidentally, as shown in FIG. 4, the ‘stored data counter’ keeps on
counting up until the data storage buffer becomes full. In the case of an
example of FIG.4, the size “N” of the data storage buffer is the maximum value
of the stored data counter. In the present embodiment, “N” shows the number
of magnetic data that can be recorded in one line in a longitudinal direction of
the card 4.
[0056]
As described above, the magnetic data of the card 4 is read by the



- 16 - judgment program, and the first transmission program; as required, the CPU 101 transmits the data
as effective magnetic data to the higher-level device 10 (Step S6) if the value indicated by the total
detection number counter (the total number of dataitPthe magnetic data) is less than or equal to the
prescribed first threshold (Step S5: NO). [0060] On the other hand, if the value indicated by the total
detection number counter (the total number of data in the magnetic data) is greater than the prescribed
first threshold (Step S5: YES), the CPU101 executes the first omitting program described above to omit
the data (witholmaeegiieocesd HSiRpISENd PRk Geie thiesaesifer Slés STrgeleing the buffer).
At the process dhtddardogiins édibe bithis e senterdanayThe o) eeride @dutrar ibhtvase eqtitiedat061]

Thus, through regking R fPMRAHRQIMBRIWERD r@&’d@@'d&f@&?@éﬁ’ﬁﬁi@%p tigmagretieiiata and the
prescribed first arr%srllold?&t%r)r %%Egt bglclom%% é}%ﬁ%bl? g% (t:%aplsrglt nl pne ‘iiﬁéas c\eNP'IC{} | judged to be
effective magnetic G%Ya,ato & high&rRlEver deVIcE 1T, AsK Fesu , it becomes p055|6fie S Qiminate false

recognition on @ht83e’lingh e rapenFlGetatanef i angRE ¢ i EARD MR ARtance
performance swsthrageadsiftarfeayaiaghedidicanavesdeedistanas paiingl tosas) ahf-the like. Although, in
the first embodiprent, he-plasesTHYnS lRRNRGIA e ReRSRIYeRTRE adialiaitcrmmetiendatdhe reading
operation of thesf%%e%ﬁigtatﬁeeaé%'?&d”}%%%ﬁﬁﬂ&rd&!&%t %O’E’Z'i%ér&?é%%%ﬁ@ Pf%%ﬁtprocess of

Step S5 be . fied, for | . FIG.5.]0 5 f t showi
operation fiow SHTALEE G o1 SRR Pl 5 OIS Rl 5 THB ISR RR AT RIS Uimbodiment of

the present inverfibigoeéBptoragerppier Begpmasshils of Step S11 to Step S14 are the same as the
processes of S{epF] to Step S4 in FIG. 3. Furthermore, processes of Step S16 to Step S18 are the same

as the processes of Step iRe Rcalfifne/ 48Joleing- 16 NRESIAER NS RAEI ¥ FibiEdeAIs& S tBrocess of Step

S15. [0064] Copguataly a3 HIRBe USRS SSEREEY RERIRASe PR S8 EHY BtEPrumber
of data) in the detected magnetic data, being irrelevant to the size of the data
storage buffer. In other words; when the magnetic data is stored in the data
storage buffer, the total detection number counter also counts up according to
the interrupt signal while the stored data counter counts up on the other hand.
Furthermore, even after the data storage buffer has been filled with the
magnetic data, i.e., even after the stored data counter has stopped counting up,
the total detection number counter still counts up according to the interrupt
signal read by the magnetic card reader 1. On this occasion, the read magnetic
data is omitted, without being stored.
[0058]

Then, after the process of Step S4 finishes, operation returns to Step S1
to repeat the processes of Step S1 to Step S4 until reading the magnetic data
finishes. Incidentally, even when there exists no space in the data storage
buffer at the process of Step S3 (Step S3: NO), operation also returns to Step
S1 in the same manner. Therefore, in this case, the stored data counter is not
updated (Namely, the stored data counter does not count the part exceeding the
data storage buffer).

[0059]

If the reading operation of the magnetic data (reading the magnetic
data) is already finished at the process of Step S1 (Step S1: YES), the CPU 101
judges whether the total detection number is greater than the prescribed first
threshold or not (Step S5). More specifically to describe, executing the
programs described above; such as the first comparing program, the first



- 17 - S16 by the 'first comparing section' is carried out only when the total number of data in the magnetic
data (a counter value of the total detection number counter = the total detection number) is greater than
the number of data in the magnetic data stored in théfdata storage buffer (a counter value of the stored
data counter = the number of data in the stored data) (Step S15: YES). This is because; if the total
number of data in the magnetic data is greater than the number of data in the magnetic data stored in the
data storage buffer, the detected magnetic data is highly likely ill-affected by radio disturbance so as not
to be effective ihalgAaIY MaearaNd aneréherdiistdraasaispioncarPgE aasorraHiedn PR Eddd using the first
threshold (Step1916ya[3dGty the d&a tectibwivbandgifetie dataltouhdbaigbbtédadndinddmag@netic data is
less than or eqyaldg & RumbeaRtdaticidbe v elis dRid sloresLInLRR Chaisiqirgaduiier (Step S15:
NO), itis assurrrll%gn ;ihart éwgaﬁtore%m%%n%tl | é}lg a |y¢,igflfescst%e na(r)wd eth&q quh%atarl gsctrrgnarmttted to the
higher-level device 0 (Siep S17) WHed the (otar nambar o? 4t the magﬁe%c 8t i¢ Tess than or
equal to the nuntﬁbee?rht?ﬂ‘?jét?&ﬁ@ﬁémgnetic data stored in the data storage buffer, a relationship
described beloWdBSgenerally achieved: i.e., 'the total number of data in the magnetic data is equal to the

number of data in the rogoelistHaiaaivrel indheadatmaleiaariufier ol8086kction lhigoeemparison
By Ul 2 o B g load can be
reduced. [Advaﬂfgﬁ%r&@eﬁését ﬁ}r E?Tit @?ﬂoﬁ%eﬁ 06 épﬁi§ he%’&?%ﬁﬁsa@a‘?/eﬁﬂe magnetic
card reader 1 aeBulNAIedrRTTiEassHiRshaberR FasmaitiRerRicofMiimtinasasestel dE@ata detected
during the oper8tpndodheesnexticattatahsupnberssf diattep the (obgmietic tlatd))ffer), thie nhegnetic card
reader 1 has a panaies for cHMing the Pumhenné dadanirted sy the dagariaragsifeatior. & well as a

counter for counéing 1\(t?hcle total detection number of the magnetic data. Therefore, it becomes possible to
. requireq; : . :
make a judgmentQSO ware-wise by using a threshold in order to decrease a frequency of erroneous
notifications to {H@%bher-level device 10. For example, even in the case having effect of radio
disturbance, it is possidleus teorgismakithac®mEBisf haiveantthg tatakmombeustrisifidation to the

higher-level deviee HagAstia restdt.ding ervippeseabedesistantepItpBRPCS oY, treyvagnesc card reader
1, such as resigigngs aqgipshEAtiBMRYES RS SIANGSISJGEHNE BELAREVESLEH SRD g dmproved.
to the higher-level device 10. As a result, it becomes possible to eliminate false
recognition on data receiving caused by radio waves, and to improve the
environment resistance performance such as resistance against radio-waves,
resistance against noises, and the like. Although, in the first embodiment, the
process of Step S5 is necessarily carried out after completion of the reading
operation of the magnetic data (reading the magnetic data), conditions for
carrying out the process of Step S5 may be specified, for example, as shown in
FIG. 5.
[0062]

FIG. 5 is a flowchart showing an operation flow of a magnetic data
reading method according to a modification of the first embodiment of the
present invention.

[0063]

In FIG. 5, processes of Step S11 to Step S14 are the same as the
processes of Step S1 to Step S4 in FIG. 3. Furthermore, processes of Step S16
to Step S18 are the same as the processes of Step S5 to Step S7 in FIG. 3.
Therefore, one and only difference is a process of Step S15.

[0064]
Concretely to describe, due to presence of Step S15, a process of Step



[0068] Furthermore, wherein meaningless magnetic data, i.e., ineffective magnetic data is generated
due to problems of the environment in which the magnetic card reader 1 according to the first
embodiment is installed (being attributed to a fact tha¥ the magnetic card reader 1 is installed under a
poor environment in which, for example, radio-waves of a certain frequency range are continually
transmitted); if such frequent transmission of meaningless magnetic data, i.e., ineffective magnetic data to
the higher-level device 10, and frequent error handling operations for the data in the higher-level device
10 can be avoidel Hetpdisicarsrasing sfatiensisaatied 9 Weomhprdrititiiedesy numbgoeéover, as
already explainddthynusiognaifbefic e (awopatisenlpeoskess (StapdSkatior-iGmbyeiscoaried out only when
the certain conditiqg {gify iRt iStenumben Y& g EufeiGna) hdsAtsensirestdarinaysBHtiche function of

the first comparing section, and therefore, a software processing load can bg reduced. [0070]
Furthermore, uOB ag e ol e A S e e e B, B o SR crbed frt
number of dataq@¥¥eintHESiRYERHoaINYEIR) b the AlammserdicddRisR tﬁé%hé@:'r@tic {88 ®corded in the
magnetic card speaifiee! dctiwrdivigltou®OestahdatdsnTthasnabeetithdatar e Hoeattarthany teel SO standards
is swiped (transigrgemmAngatdy InittBa gy REREi SdYa Ustord whethe Idhe Renesiodat, aeauired by using

the magnetic heafl & SfIEGHXGRIRGE MRIPAY 1-andaRsayal el e o\ geiagly judaing

whether the mat\%r_\iéec data acquire YBUS‘J?%@ agnetic Sise Ive data or not, aju_dgrr_lent IS
made software-wi b? HEFa i Sale(eh ré%%,t %ﬂgﬁﬁg'tth'é tARESS 't cé‘f?'ﬁr/yt|r?ﬁ‘rﬁgﬁarbnranly
enables coping FRRAAYSANPERGT§ & BiNthEe Msidhraeheldetemertiing the flexibility. [Second
Embodiment] [q0T@%] - 19 -

On the other hand, if the total number of data in the magnetic data is
less than or equal to the number of data in the magnetic data stored in the data
storage buffer (Step S15: NO), it is assumed that the stored magnetic data is
effective, and then the data is transmitted to the higher-level device 10 (Step
S17). When the total number of data in the magnetic data is less than or equal
to the number of data in the magnetic data stored in the data storage buffer, a
relationship described below is generally achieved: i.e., “the total number of
data in the magnetic data is equal to the number of data in the magnetic data
stored in the data storage buffer.”

[0066]

If the comparison process is carried out only when an overflow is
observed at the data storage buffer, it is not required to always fulfill a function
of the first comparing section. Accordingly, a software-wise processing load can
be reduced.

[Advantageous effect of the first embodiment]
[0067]

As described above, the magnetic card reader 1 according to the first
embodiment has a function of counting the number of data detected during the
operation to the end (the total number of data in the magnetic data); i.e., the
magnetic card reader 1 has a counter for counting the number of data stored in
the data storage buffer, as well as a counter for counting the total detection
number of the magnetic data. Therefore, it becomes possible to make a
judgment software-wise by using a threshold in order to decrease a frequency
of erroneous notifications to the higher-level device 10. For example, even in
the case having effect of radio disturbance, it is possible to decrease a chance



In the second embodiment, ineffective magnetic data caused by a disturbance such as a noise and the
like is eliminated as much as possible to improve operation stability at the time of reading the magnetic
data, and also to improve the user operability. Speciti¢ally to describe, in a magnetic card reader 1 for
reading magnetic data recorded in a card 4 by using a magnetic head 5, the magnetic card reader 1
includes: a comparing section for comparing the number of data in the magnetic data read by using the
magnetic head 5 with a prescribed threshold, and a judgment section for judging that the magnetic data is
ineffective if theohiARKT Hintth@NiLlEeRapidh BRERatPtL i dhsrdishpelevrtedeiing at@heA@paring section.
The second emfgaditént endiesontzed lesliewince pdridimeanag b ticecarahreaidesatdaosadding to the second
embodiment, elggifical FOMRANRIR Sy 6 06w BY QbR RAMAQH A the RAMRES, constitute a
'second comparing geeclzrtrll%%\%léj a 'second judgment section’. More specifically to describe, the ROM 105
stores a second comparing program for comparing the number of data in the magnetic data read and
acquired by usi B magnetic head 5 with a prescribed second threshold, as well as a second judgment
program for judging thdtutibermagriectisvbateins ereandwiesshenagreeticntsda,of dataiefésgivean or equal to
the prescribed seggmstithersaald gdhenitetsingdhe B¢ astaavenkinghaiea, theviibh) thel materializes

the functions of 'Seco q%}%?ér'n Toley 'second t: o thr executing
these programsrﬂ%r?c%%%tgﬁtﬁi the Lfcéggggkt%%%ﬁ%tﬁfﬁe%g B(%%Eﬁ%?ﬁ% e@s%s stored in the

RAM 104, but tAEH otcfh?e{‘%r%lwma SRENTlE GRIEdSAeMERR A'EERPEOM or the like

prepared separ8fNOFDAReimyFiChd@bte¥eaR—MRe [RdgcMpERp selcaneeiirEsHERV R HYera886nd number of

data, which carabe pontiessdig itrdherhiigdd):-|évaldbviteq@entngatimrtistad nuoibereahitafi@ss the magnetic

data recorded iy gpRdiRedadhedonainsinab diastiencaidhe ars higianeia e assard grabodiment, the

second threshojes sef 1o be eppIgKMAIGIY 3 of e olal umber f doia, being based an experience.
A thabsiAlons Ian e i e g &)

u
When the number ata is approximately number of data or greater, it iS assumed from

experience that¥h&'@igdrdhe AResali R rlhnef-Be svairmeatheEBmMeNhat processed there.

Furthermore, ef@pBRially the number of data of electrical noises due to the environmental condition is
often less than about 1kfopédberiofel auedsr ekpiaiada by magneaticd@a ifegrsdeshiparedne in the

the - 20 - ol B B e B e avaue
el the nNES SRS F 1St bR EqBi594,0 ey (DS (UAE Rom 105 arso
stores a second®btftinef SRIBPafNOPHIRINahERIaENEtA sathvareHu RS AB deRSeIhBSumber of data

(for example, ofeghpgraxkimately 16 bits) out of the magnetic data read and acquired by using the magnetic
head 5. Then, L[@U,'Iﬂ){he RAM 104 as a working area, the CPU 101 executes this program. Therefore, an

omitting section’Is a S‘%ﬁﬁﬂé?ﬁ%d%?g,.%“s,gbeﬁgi&% aﬁ%?é@«%’[%%ed“‘fﬁs%?*e‘s%%@‘(%%wJg@&alﬂ‘u‘?e{ c M 104, and the

ROM 105. Explained below in detdil 1S an operation tlow of a magne ta reading method according to

the electrical stRYcAAERRE LGRS0 (5T AumPermicdaiad Lofe it Hi ERLARRPINSBE fion flow of a
magnetic data téaditg bestplodpitoting agnaticsdaiargenrsssdinibatrodanetisresehspeadigibn. [0075]

In FIG. 6, initializiogramyvat aswasingdardeadmngusiaghetic atafigadingopparalignids soied out at first
(Step S21). Coagipehulo0esrpbe  (hmGEHDhahiaR naoBslbeBIIRUPI LGS R8P Initalizing
program stored. jn the ROM 105, and then subsequently stands b ua??[l the cir 4 |sSd:qW|ped (transferred
manually), [0078F MO, SAeAL S PY LR e e sl e endiss Tre it S8 Frocess is
carried out by H¥Hware (Step S22). Specifically to describe, the CPU101 of the magnetic card reader 1
executes the sd007t] omitting program described above for digital data acquired through the magnetic

head 5, the AMP circuitntfara the Q@mm@tiﬁgg@gw’qg@@,{@ WREhE? eRBihiagreggaat data of the

number of data i hani t bitsin th iment)). Then, the
CPU101 stores%@s'c%gggyea% rr!nH : ?r%t%%@%ﬁﬁ%?ﬁ%%u%e%f‘(%&% f(ﬁé ﬁﬂ]ggleé][ﬂ&rﬁ%ﬂ% of) )mag netic
data stored in tTPHRRIVRRYIHEY A2 HURSR e SRR Gn FHL'SHAGAEE SRR Bl ded in one line
in the longitudiréilydiretiaredfitasiyaetaiierafing. flexibly with change of the environment,

and improving the flexibility.

[Second Embodiment]

[0072]



[0077] In the present embodiment, since the magnetic stripe 41 includes a plurality of tracks,
magnetic data of all the tracks is stored in the buffer. Moreover, after completion of reading the magnetic
data (reading operation), the number of data read oudfof each track (the number of bits) is stored (in - 21
- another area of the RAM 104, or the like). [0078] Then, a software-wise judgment process by using
a threshold is carried out (Step S23). Specifically to describe, the CPU101 of the magnetic card reader 1

executes the second comparing program and the second judgment program that are described above. As
a result, it is judged whigtHeettsesanebemspdiatgTthdnsliemiveoMssletaddtanteaseoPyllahe tracks is

less than or equiidttotihedereactled secieddhdeizolitd Séegidrdied the muotbesspoisditie tead from all the

tracks are less thapyRk QpsRhiR iR MRCHPRR SO uasROIR(Risghard i¥faSintaisead data is judged
to be ineffective, hené elnu% éud ed ?ﬁ.datg caufseqI bY erronepus. readin dL{e to ddstur ance (the
'|)|/ i ically ge reade

magnetic data Nas BE&n read inchrrec P ?ﬁégne icod%?gcfg Oemmgdtng ho data procerssing of Step

S25 is carried oUfOIBRRIRALBAGNNRG: 2 ERGATESS) 518,874 4 HyuLSIBgeh MRASRELiPaG Retic card reader
1 is used undertepo@gertirararke e adeludingciudesioascdispabag cetioonfir thempagngtitheata read
(through readingupiespbPahat Mase hiRdiRCHstisess thakpigedahighiseeaadsthigshold), frequent

{trough reacin mas A westold), fre
neantime. A e e oAt D e R 98 1 (step sz

meantime, if there exist any tra a

NO), operation BrdQBLERYS datrBdBEahe b Slp s 25 S EtirRa SPHHER e PIFECERRY 101 of the
magnetic card f@&RffIOdtrahdnsitSIRATRGneaet@ata, PBMERFSThEINIPBEIeHE derfePed the
higher-level dewelw0. [0080] On this occasion, at the time of transmitting the magnetic data in
condition before decodifgnio Mg leEIRYGABNCT HRolleifgimORRdERRY EAbIERUMber of read
data (through readi peration s than or gqu secopd threshold is,no smitted (the
magnetic data ig?%?nﬂﬁéd?.o L?QL B‘%ﬁy?H@“d%?aﬁ‘c% § Egc ha\%ﬁg%%éﬂ nﬁ&rﬁb%rrl%smga ma{‘é\éetic data

(through readin§POFEIERRM ) SEROANE CIHERAIRISRIING tARSAGIET8FINSRIRRIY B EHEMigNEFSevel device 10.

[0081] specifically to describe, the ROM 105 stores a second comparing program for
comparing the number of data in the magnetic data read and acquired by using
the magnetic head 5 with a prescribed second threshold, as well as a second
judgment program for judging that the magnetic data is error data when the
number of data is less than or equal to the prescribed second threshold. Then,
using the RAM 104 as a working area, the CPU 101 materializes the functions
of the ‘second comparing section’ and the ‘second judgment section’ through
executing these programs. Incidentally, in the second embodiment, the
prescribed second threshold is stored in the RAM 104, but the second threshold
may as well be stored in a memory such as an EEPROM or the like prepared
separately. Furthermore, adopted as the prescribed second threshold is the
second number of data, which can be processed in the higher-level device,
among the total number of data in the magnetic data recorded in one line in the
longitudinal direction of the card 4. Then, in the second embodiment, the
second threshold is set to be approximately 1/3 of the total number of data,
being based on experience. When the number of data is approximately 1/3 of
the total number of data or greater, it is assumed from experience that the data
transmitted to the higher-level device can be somewhat processed there.
Furthermore, empirically the number of data of electrical noises due to the
environmental condition is often less than about 1/3 of the total number of data
in the magnetic data recorded in one line in the longitudinal direction of the
card-like medium. Therefore, the threshold is set to be approximately 1/3 of the



In the end, after completion of data transmission to the higher-level device 10, initialization is carried out;
i.e., the CPU101 clears all the buffer (RAM 104) to get prepared for the next operation of reading
magnetic data - 22 - (reading operation). Meanwhiielin the higher-level device 10, the CPU 110 acquires
contents of the magnetic data by using the decoder 106. [Advantageous effect of the second
embodiment] [0082] As described above, the magnetic card reader 1 according to the second
embodiment includes the omission process by hardware (Step S22 in FIG. 6) as well as the software-wise
judgment procel®sabpursiry Halairedneide®edy $2s oirl B R G 1BE MeersiRdatbecomes
possible to elimignateatreonadudittpthccaused dbfedtnafoli starthance wiselhoagssionise, as much as possible,
and also to ma effective magnetic data reproducible. As a result, the magnetic data can be read
stably, and the stabilltqujfr{ﬁéardigg tht(?1 mﬁgﬁﬁt can be im ed, ody I

transmission of erroneous notri?lceﬁion?o e hi er-FevefgfeviceSf& can be sugpPes edn( ?ep S24: YES in
FIG. 6), and thé’ﬁ]@i‘i@?-lﬁ\f‘el@@9&%"10‘@&5‘)53Pﬁe8@ﬁ9rﬂgﬁﬁe§?‘fﬁ€%&Hﬁ@ﬁﬁé?ftdj%?rr&f%rut operation
again so that thexasw@pefrabilityxvaatbly ihtpbiseduMyrteyeragvelc whth rdrsteastistairedkture of
effective magnejicu@alg ardhaghiest \reasesingieslaisingniyctrffeotive magneig dasa,iseicked up (Step
525 in FIC. ©). Ge/efese. dpemmarofuining operRHaRRmanuatifig!deanshatiensigan be reduced,

and the operability can be improved on this Viewpoint as well. [Q084 M er, when data omission
s cartiod out NAFIBFRSR8b S FRGRA ARHARETLSeBUANG O HEof Bld o sLon kanging the
number of datatfsr BfMMsiBh- récphises deimydniderll iycreaparrtion. flawveéd vemaenetie Ad@netic card
reader 1 accordiapioghectiembadcembadiotiat clbread gttachakelaschibagddodhe second threshold (also,
on the timing of[@@jrm]ge; e.g., at the time of initial setup, while the system is in operation, etc.), and a

the nimber of cata for orssiin  ISHALSR NIy Shatag it g e funcion of
the omitting sedB8AIREMENRIATECIIAHD (B SPLARR ETRREMME TR IS @ @SEl b HMed at the time of
starting operati¢®075]
In FIG. 6, initializing as well as waiting for reading magnetic data

(reading operation) is carried out at first (Step S21). Concretely to describe, the

CPU101 of the magnetic card reader 1 executes an initializing program stored

in the ROM 105, and then subsequently stands by until the card 4 is swiped

(transferred manually).

[0076]

chgaé? can be improved Or%ﬁt%]l Furthermore, frequent

Next, when the card 4 contacts the magnetic head 5, an omission
process is carried out by hardware (Step S22). Specifically to describe, the
CPU101 of the magnetic card reader 1 executes the second omitting program
described above for digital data acquired through the magnetic head 5, the AMP
circuit 102, and the demodulating circuit 103 in order to omit the magnetic data
of the number of data that is mechanically unstable (several bits (16 bits in the
present embodiment)). Then, the CPU101 stores the detected magnetic data
into the buffer (RAM 104). Namely, the number of magnetic data stored in the
buffer corresponds to the total number of data in the magnetic data recorded in
one line in the longitudinal direction of the card-like medium.

[0077]

In the present embodiment, since the magnetic stripe 41 includes a
plurality of tracks, magnetic data of all the tracks is stored in the buffer.
Moreover, after completion of reading the magnetic data (reading operation),
the number of data read out of each track (the number of bits) is stored (in



[0086] Furthermore, in the second embodiment; when detected is the - 23 - prescribed second number of
data or greater, which can be processed in the higher-level device, e.g., the number of (magnetic) data
corresponding to approximately 1/3 of the data or gréhater, among the total number of data in the magnetic
data recorded in one line in the longitudinal direction of the card 4, it is judged that the magnetic data has
been read correctly (through reading operation) (Step S24: NO in FIG. 6). Therefore, it becomes possible
to efficiently discriminate between effective magnetic data and ineffective magnetic data. [0087]
Moreover, for tieaeher arerieiding RANLIysitheatke)as well, the second comparing section makes a
comparison for [@agB]track between the number of data in the magnetic data read and acquired by using
the magnetic head 5 angldhe peseihedwscqrshiers prieTo8iplRIRg Al dlatR AbAfsack having the
number of read I’Uta%ﬁ%tlc I‘Q%T (“?'{0&9{? re ad{ggggggri% eIOI',EP] gr&gtﬁq magfﬂ%ﬁes%:é)nnd Hﬁr%sahgld can be
transmitted to the h g &-1RVel device 105 Accor mgfy, unnecessary transmissIor of Gata {erroneous

notification) to tFREARIhbENRRIIER IR 38FCAH 58TBRBINGSRERETATLAE dfisnserai JeEEmeBimbodiment]
[0088] FIQradsamnblutkadéadeantiistd ainy anAsetidsaltsit i jusg ed svhedigeretie cantlveader 1A
according to a yoghfigatiennahiberssiantyy eadadimeatpioha RrRSeAEHBVE B tHAP8PEqual Being

different from t gRetic £ in e e r ninFIG. 7
inlcludes a decgge@%q@%%w&gﬁ%gr %%ﬂa%mgwﬂén%%fégg}m rlﬂfg]%? Hgggﬁ?gﬁ%ﬂﬁ%ﬁ% \I;\ggrller-level

, adeco ,
device 10A, bu{ﬁﬂf?ha lrﬁ'&%ﬁ@? o (1 r%é?aetlh@&.oé {ﬂiéh(?agée,%f% 5?831084 ?3@8 by using a
threshold beforéige §edodiR§prbecsathariasif HggsHbIe o iiarficaivethdheiereatgsiddgstect data or
erroneous datads effectbaaseddgneticrdataushemiong,dhe wwrsttidaiecavifeh isagffiettveéatand the magnetic

card reader is apig @ 4¥RCESHd C%@@d&ﬁgﬁ?mﬁ@%‘a@tﬂ@ti&igaﬁfamfé‘?'cﬁﬁi‘t’@&, 18Aa Negnelyiany ineffective
a

magnetc data g well a0y STonEAR dalphieh 19 fegue pubannRt s pgecpsedare not

t
. T ) | )
transmitted,; and QSCS?J?Hg?y, un ecessgr(f/%ransmlssmn or data (erroneous notification) to' the higher-level

device 10A candsd avditiesl even when the magnetic card reader 1 is used under a poor
environment including a serious disturbance (even if the magnetic data read
(through reading operation) at most of the tracks is less than or equal to the
second threshold), frequent transmission of erroneous notification to the higher-
level device 10 is suppressed.
[0079]

In the meantime, if there exist any track having the number of data
greater than the second threshold (Step S24: NO), operation proceeds to data
processing of Step S25. Specifically to describe, the CPU101 of the magnetic
card reader 1 transmits the magnetic data, being in condition before decoding,
to the higher-level device 10.

[0080]

On this occasion, at the time of transmitting the magnetic data in
condition before decoding, to the higher-level device 10, the data of any track
having the number of read data (through reading operation) less than or equal
to the second threshold is not transmitted (the magnetic data is omitted). Thus,
only the data of a track having the number of read magnetic data (through
reading operation) greater than the second threshold is transmitted to the
higher-level device 10.

[0081]

In the end, after completion of data transmission to the higher-level
device 10, initialization is carried out; i.e., the CPU101 clears all the buffer
(RAM 104) to get prepared for the next operation of reading magnetic data



[0090] - 24 - Though the omission process by hardware is carried out in the second embodiment,
the omission process may not be implemented. In this case, the second threshold may be specified with a
value that is approximately 1/3 of all the magnetic d&& recorded in one line along the total length of the
card 4; i.e., approximately 1/3 of the number of data in the magnetic data including the number of data for
omission (the value being the prescribed number of data which can be processed in the higher-level
device). [0091] Furthermore, though the omission process by hardware is carried out as removal of a

mechanically-ufi¢@@rgderapiinncaubepantie timdhg fignrigserdevnantheteeceht eth®odiment, the
omission proceasdsires tiontects@ithanimgneiiaineathdyavsing tecdacople, H06initial omission process may

be carried out 5effyaResYisE s AN ShiRC88Eo R RIGSERSIAY be implemented software-wise in two
steps. Namely, @H?E{ he omission process software-wise, a software-wise process by using a threshold
ut.

may be carried 092] In the first and second embodiments described above, when the magnetic

card reader 1 is providé§ i8S RE ARG YEndtiEn MEERDS Bt eSFEsibISESYPINEIZ8 tHethresholds
autonomously. séornd proliiediiyerd desicdee tbe amistiahstaoeesmhby tleedwagmébtepai@2eader 1 is
installed in a preggribpdspal ajugemenisraats ildynisial propesiiag tiaghelsshrdenwsyer, the

condition of th%%}gﬁ%ai?ﬁrﬁngi wﬁni%f@té{"ff’ﬁg‘ref’d?g,%%%%ﬂméé Hb%é%ﬂ@l%/'éﬂﬁﬂﬁf’ed thresholds

are not optimu he Installation spot, Then, at the time of awrcllglsdetecte an error, the objective
t

number of data§8 GRS gﬁ&?it‘ﬁgu@@%%&%ﬁ‘hqﬁ@f §Pﬁ‘?re5§f?& ﬁe%@ﬁ%n&?h%@%lasspeciﬁed at the
time. If the diffePeAe®IR; 1888, Blecritst PArkShilE FffRCEe JRaaheshéRiParersedtsibie grétiiet step by step.
The first thresheddulthhsecrigadlicedhtzl ccare her oeiake diadily, thei wig extatslityliofiteabivey ntisgnetic card

reader may havgyRetidiRekBastinnsyel&s flashing an LED, etc., or sending a command to the
higher-level delﬁﬁfs nd the like; in order to give notice when either threshold reaches its uppermost limit,
pro

for prompting i ment of the condition of the installation environment. [0093] Furthermore, for

changing the first threshTH R0 Se cBRAUBRE SHRNF MRS Uh b reRRRUM EIRBICEIRNa 19y iBfnic method
may be appliedhigbeeleveiplieviestaliccarctrmduppiebecdpsiien R4padEly ihefistGhrastdhe/ the second -
25 - higher-level device 10 does not need to request the device user to carry out

operation again so that the user operability can be improved. Moreover, even
when there exists a mixture of effective magnetic data and ineffective magnetic
data, only the effective magnetic data is picked up (Step S25 in FIG. 6).
Therefore, the number of swiping operations (manual transfer operations) can
be reduced, and the operability can be improved on this viewpoint as well.
[0084]

Moreover, when data omission is carried out hardware-wise uniformly
with the predefined number of data for omission, changing the number of data
for omission requires a change in the process circuit. However, for the
magnetic card reader 1 according to the second embodiment, it is easy to make
a change to the second threshold (also, on the timing of change; e.g., at the
time of initial setup, while the system is in operation, etc.), and a flexible
response to a change in the environment can be materialized.

[0085]

Then, by minimizing the number of data for omission in the case of
uniformly omitting the data hardware-wise, the function of the omitting section
can specialize in removal of a mechanically-unstable data part caused at the
time of starting operation.

[0086]
Furthermore, in the second embodiment; when detected is the



threshold by using dipswitches, etc. at the time of initially setting the magnetic card reader; or a dynamic
method using a command, etc. may be applied as well to enable changing the first threshold / the second
threshold even while the magnetic card reader is i 8peration. By applying any such a method, a flexible
action can be taken for dealing with a sudden change in the condition of the environment. [0094]
Moreover, used in the first and second embodiments are magnetic card readers of a swiping operation
type. However, the magnetic card readers are not limited to that type of device, and any other type of
manual card reRtRgc'des rhetond rienbesrafréatfepodieptpanAisfananlagp erageedayie used as well.
[Industrial Applicigbiditye/@0%dvice, €he, niagnaiaisardofeadayasiitihdaragoetispataingading method

according to the,peseRtiRAERIPBIAIR WRaEHbrigrdhR M eafBh ¢ HLa N RLMASEF P 4RI @Y fHaperation

stability at the time of{.e%dlp ma]géleélc data,.and e*lﬁ,o improv, |t§ ser.oRerﬂiﬁlllt .Fuithermore, the
. magne ic a%grec? (?1 Ih one Il?e in_the longifu '?al c#freotlo of.the card 4, it’is

magnetic card reader according 1o the present invention is useful, Tor improving the environment

resistance perféA%std tiBem i¢HatPedtis S8R JSRESISRIRE gAY PRIt NG, resistance
against noises, epetatien)kSte@6S52E€L NI INWHE iSklaimeer ésof{€latimbepamesy rpstssivée dieeader, for
reading magneugigriaijegietdadiata saiddéteomestivemingusingda i agaetisieeade GRMRERIO: a
storage section forstoring the magnetic data read and acquired by using the magnetic head;

[0087]

Moreover, for the card 4 including a plurality of tracks as well, the
second comparing section makes a comparison for each track between the
number of data in the magnetic data read and acquired by using the magnetic
head 5 and the prescribed second threshold. Therefore, only the data of a track
having the number of read magnetic data (through reading operation) greater
than the second threshold can be transmitted to the higher-level device 10.
Accordingly, unnecessary transmission of data (erroneous notification) to the
higher-level device 10 can be suppressed.

[Modification of the second embodiment]
[0088]

FIG. 7 is a block diagram showing an electrical structure of a magnetic
card reader 1A according to a modification of the second embodiment of the
present invention.

[0089]

Being different from the magnetic card reader 1 shown in FIG. 2, the
magnetic card reader 1A shown in FIG. 7 includes a decoder 106. In other
words, a decoding process in FIG. 7 is carried out not in a higher-level device
10A, but in the magnetic card reader 1A. Even in this case, a software-wise
process by using a threshold before the decoding process makes it possible to
judge whether there exists correct data or erroneous data in effective magnetic
data. Therefore, the correct data, which is effective and the magnetic card
reader is able to process, can be transmitted to the higher-level device 10A.
Namely, any ineffective magnetic data as well as any erroneous data, which is
effective but cannot be processed, are not transmitted; and accordingly,
unnecessary transmission of data (erroneous notification) to the higher-level
device 10A can be avoided.

[0090]



a first comparing section for comparing the total number of data in the magnetic data with a prescribed
first threshold; and a first judgment section for judging that the magnetic data is effective data when
the total number of data in the magnetic data is less%han or equal to the prescribed first threshold in the
first comparing section. [Claim 2]The magnetic card reader according to Claim 1, wherein the first
comparing section compares the total number of data in the magnetic data with the prescribed first
threshold, if the total number of data in the magnetic data is greater than the number of data in magnetic
data stored in the storatfeoyebtibe. POlsRIPB]TOseRddNtiRr dwala dagerrastorliiy the casendf Claim 1 or
Claim 2; whrateiditienmégnetidssisd peackessfunthenobbepiisgleaatdietrfahicotmiéghiae total number
of data in the magngficidaianan g BeaparRbihaitripaIRAGRENS SatRosiviadij thestariage section.
(Claim 4]The magneli card teadet acaaring (O X ane, o (AL L L RIN AL corg yhetein the
prescribed first hresﬁ_gﬂlels & value Cafculate r.by adding _8 prescrﬁ)eopﬁrst number of dafa'to the number
of data in the nRRVEHEEEY rd G roklh IMERRIGAEMRGH SR dirRANSEEHBIRgHREYB% R dards. [Claim
5]The magnetiocardereaticlat tordinyssiem tlme dfi€laging theCie@scdbed number of data

which can be processed in the higher-level device).
[0091]

Furthermore, though the omission process by hardware is carried out as
removal of a mechanically-unstable data part caused at the time of starting
operation in the second embodiment, the omission process is not limited to
what is explained above. For example, an initial omission process may be
carried out software-wise, and in this case, the process may be implemented
software-wise in two steps. Namely, after the omission process software-wise,
a software-wise process by using a threshold may be carried out.

[0092]

In the first and second embodiments described above, when the
magnetic card reader 1 is provided with a learning function, it also becomes
possible to optimize the thresholds autonomously. More specifically to
describe; at an initial stage when the magnetic card reader 1 is installed in a
prescribed spot, a judgment is made with initially-specified thresholds.
However, the condition of the installation environment is not uniform, and
sometimes the initially-specified thresholds are not optimum for the installation
spot. Then, at the time of having detected an error, the objective number of
data is stored, and it is compared with the first threshold / the second threshold
specified at the time. If the difference is less, the first threshold / the second
threshold are set to be greater step by step. The first threshold / the second
threshold are provided with their uppermost limits. The magnetic card reader
may have a notifying function; such as flashing an LED, etc., or sending a
command to the higher-level device, and the like; in order to give notice when
either threshold reaches its uppermost limit, for prompting improvement of the
condition of the installation environment.

[0093]

Furthermore, for changing the first threshold / the second threshold, any
one of a static method and a dynamic method may be applied. For example, a
static method may be applied to specify the first threshold / the second



wherein magnetic data judged to be effective by the first judgment section is transmitted to a higher-level
device; and meanwhile magnetic data judged not to be effective by the first judgment section is
omitted. [Claim 6]A magnetic card reader, for reading®magnetic data recorded in a card-like medium by
using a magnetic head, comprising: a second comparing section for comparing the number of data in
the magnetic data read and acquired by using the magnetic head with a prescribed - 27 - second
threshold; and a second judgment section for judging that the magnetic data is ineffective data when
the number of dAtasRalesBHENer dptMitebenegite Stribedidecohinifirbssslting the sw@itiicomparing
section. [Claim g3idecanegneticacadyd aeds efsaboodrdinggta Caimmeand, etcwhergibdhappliagredic card reader

further comprisg, fbUREBREHRGIMY Ol UIR aanels dAR A& RERPEYBR dvARSaRS number of
data out of the magnetlc data read and acquir gnb_yélsg\ }he ma netlchhead. [L%Z(I]algnf%;ll'ag magnetic card

reader accordian%_ n&‘ﬁe%aé Giam 6o op. rat . y ying a SUIC amet N
action can be taken for dealing with a sudden change in the condition of the

environment.
[0094]

Moreover, used in the first and second embodiments are magnetic card
readers of a swiping operation type. However, the magnetic card readers are
not limited to that type of device, and any other type of manual card reader, or a
motor-driven card reader other than a manual-type device may be used as well.
[Industrial Applicability]

[0095]

The magnetic card reader and the magnetic data reading method
according to the present invention are useful, for the reader and the method can
improve operation stability at the time of reading magnetic data, and also
improve its user operability. Furthermore, the magnetic card reader according
to the present invention is useful, for improving the environment resistance
performance of the magnetic card reader such as resistance against radio-
waves, resistance against noises, and the like.



Claim 7, wherein the prescribed threshold is the prescribed second number of data, which can be
processed in the higher-level device, among the total number of data in the magnetic data recorded in
one line in the longitudinal direction of the card-like #fedium. [Claim 9]The magnetic card reader
according to any one of Claim 6 to Claim 8; wherein the card-like medium has a plurality of tracks in
which magnetic data is recorded; and the second comparing section makes a comparison for each
track between the number of data in the magnetic data read and acquired by using the magnetic head
and the prescrilfdd\8deond threshold. [Claim 10]The magnetic card reader according to any one of Claim
6 to Claim 9; Whatherglaimeaigsetic data, which the judgment section judges to be ineffective data, is

omitted. [Claim }dfHpaneticalpageaioa medaae 9 pasting agRelie daia resqtstarhipza carc-like

medium by usmc% do aegnetdc e%d comprisin comparing. the number of data in the magnetic data
he

read and acquired by using auﬁlgﬁcah net r:ltagéscr as &ond threshold; and

a storage sectlon for storlng the magnetic data read and acquired by
using the magnetic head;

a first comparing section for comparing the total number of data in the
magnetic data with a prescribed first threshold; and

a first judgment section for judging that the magnetic data is effective
data when the total number of data in the magnetic data is less than or equal to
the prescribed first threshold in the first comparing section.
[Claim 2] The magnetic card reader according to Claim 1;

wherein the first comparing section compares the total number of data
in the magnetic data with the prescribed first threshold, if the total number of
data in the magnetic data is greater than the number of data in magnetic data
stored in the storage section.
[Claim 3] The magnetic card reader according to either of Claim 1 or
Claim 2;

wherein the magnetic card reader further comprises a counter for
counting the total number of data in the magnetic data and the number of the
data in magnetic data stored in the storage section.
[Claim 4] The magnetic card reader according to any one of Claim 1 to
Claim 3;

wherein the prescribed first threshold is a value calculated by adding a
prescribed first number of data to the number of data in the magnetic data
recorded in the magnetic card specified according to ISO standards.
[Claim 5] The magnetic card reader according to any one of Claim 1 to
Claim 4;

wherein magnetic data judged to be effective by the first judgment
section is transmitted to a higher-level device; and

meanwhile magnetic data judged not to be effective by the first
judgment section is omitted.
[Claim 6] A magnetic card reader, for reading magnetic data recorded in a
card-like medium by using a magnetic head, comprising:

a second comparing section for comparing the number of data in the
magnetic data read and acquired by using the magnetic head with a prescribed



judging that the magnetic data is ineffective data when the number of data is less than or equal to the

prescribed second threshold.
- 2’7 -

second threshold; and

a second judgment section for judging that the magnetic data is
ineffective data when the number of data is less than or equal to the prescribed
second threshold in the second comparing section.
[Claim 7] The magnetic card reader according to Claim 6;

wherein the magnetic card reader further comprises an omitting section
for omitting the magnetic data of a prescribed second number of data out of the
magnetic data read and acquired by using the magnetic head.
[Claim 8] The magnetic card reader according to either of Claim 6 or
Claim 7;

wherein the prescribed threshold is the prescribed second number of
data, which can be processed in the higher-level device, among the total
number of data in the magnetic data recorded in one line in the longitudinal
direction of the card-like medium.
[Claim 9] The magnetic card reader according to any one of Claim 6 to
Claim 8;

wherein the card-like medium has a plurality of tracks in which magnetic
data is recorded; and

the second comparing section makes a comparison for each track
between the number of data in the magnetic data read and acquired by using
the magnetic head and the prescribed second threshold.
[Claim 10] The magnetic card reader according to any one of Claim 6 to
Claim 9;

wherein magnetic data, which the judgment section judges to be
ineffective data, is omitted.
[Claim 11] A magnetic data reading method for reading magnetic data
recorded in a card-like medium by using a magnetic head, comprising:

comparing the number of data in the magnetic data read and acquired
by using the magnetic head with a prescribed second threshold; and

judging that the magnetic data is ineffective data when the number of
data is less than or equal to the prescribed second threshold.



