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TI TLE OF THE | NVENTI ON ARTI CLE SURVEI LLANCE SECURI TY SYSTEM W TH SELF- ALARM
TECHNOLOGY AREA WMMHWMMMn relates to an article surveillance. security
- systemw th self- attached to articles or goods so that they
can be protected agaismstsoshoplifting in a common retail shop, etc. V
BACKGROUND: OF THE | NVENTI'ON A conventional article surveillance security
system cont ai ns ‘a passive paper tag wthout a. built-in power supply. The
paper tag is$ attached. mmm“m"ﬂlmum or goods, reacts and sounds an al arm at
an entrance gate when out of a retail shop w thout

permssion,. that is to say.when it is passing by a transmtter nmounted at
an.entr.ance gate, etc. of the shop, Thereby it protects the articles or

"‘goods agai a passive paper tag is cheap in cost,
‘it cannot.c F’eﬁ@f"‘é‘l’?%‘éﬁl@’ﬁﬁ@ shoplifter when a gl ural i typof

. shoppers si rmltaneously pass by the gate. Therefore, it is hard to catch

the shoplifter in flagrante dellcto In addition, if a shoplifter tries to
run away.fromthe al arm ré)man cannot successfullﬁFcatch t he

shopllfte‘l\Rb%%Jmﬁ@% EaRT YishedEM Wiy H 3E e’*k—’h@wbaper tag by

which an alarmis sounded. The above descri bed probl em has been sol ved by .
an article systemw th self-alarmwhich contains a -
power suppl?géﬁh}mé?%éé‘ltself sounding ..an alarmwhen it receives an:

radio wave froma transmtter nmounted at an entrance gate of a shop. -. For. "

exanpl e, inp,the ca act sk th artlcl velli anee
security 53‘3 se"rll’%l loh’ refalelsatocgaﬁ%“o s‘tuh’eﬂfa c%geecll%% cs)t\?lmdwgh Sgl? g tf’gar-case
"9 made’ dfttahed terrticles essgopdsocthat they earbbe pattectdd agalnsfaislmphftopﬂenam on
switch 11,808, RtaiPlepClic12 as shown in FIG 11.° The.clear case 9 contains
a cassette 8 storing a CD(conpact disk). The buzzer 12 is controlled by
the. circuit substrate 10 and the ‘alarmoperation switch 11. If the

cassette 8 BACKGROUND OF THEINVENTION 9, then the - 1 alarm

operation switch 11 sounds the buzzer. Qtherwise, if the article -
surveillance. security systemwth self-alarm passes through the gate, the
circuit so@nctsxvexlrtoodalllmmle sunvedllaiveo pecurity atseemaBiscomasiiye ngpea 1@ -

(conpact \gltﬁ&lt d lﬁnfttlh ??rt glﬁ)gw e‘rll“he eq tgF 1§’\Atl;all:hb(l'€o ertfcleg e g&ddls Vx%'al:thance '.

securlty systemwth rm an
and sounds an alarm at anentrance gate when it 1s taken out of a retail shop without

perm1ss1on that is to say when it is passmg by a transmitter mounted at an entrance
gate _etc. of the shop, Thereby it protects the articles or goods against
:shophftmg Although a passive paper tag is cheap in cost, it cannot correctly

' -dlstlngursh the shophfter when a plurality of shoppers simultaneously pass by the gate.
Therefore, it is hard to catch the shoplifter in flagrante delicto. In’ addition, if a

'." shopli_fter tries to run away from the alarm, a shopmah cannot successful_ly catch the
shoplifter because' the shopman cannot immediately locate the .paper tag by'—whi'ch an
alarm is sounded. ~

The above descrlbed problem has been solved by an article surveillance securlty

" system with self alarm which contalns a power supply, and makes a tag itself soundmg '
an alarm when 1t receives an radio wave from a transmltter mounted at an entrance _ '
‘gate of a shop. . For example, 1n_.the case of a CD(compac_t disk), the article

. ,_s'urveillance'secu'rlty syétem_ with self-'\alarmof this type is provided with a clear-"caee 9
made of synthetic resin, a circuit substrate 10, an alarm operation switch 11, and a '
buzzer 12 as shown in FIG. 11. The .clear case 9 contains a calssette 8 storing a
CD(compact dlSk) The bu'zzerl12 is.controlled by th’e_- circuit substrate 10 and the

.alarm operatlon sw1tch 11. Ifthe cassette 8 does not exist in the clear case 9, then the ]



sal esperson sells the CD to a shopper, the sal esperson first sets the
buzzer 12 in an inactive state, then takes the cassette 8 out of the clear
case 9, and delivers the CDto the shopper in exchange for charge. The
article surveillance security systemwth self-alarmcan be repeatedly
used after the cassette 8 has been taken out In the above described article
surveillance security systemw th self-alarm when a shopper takes out the
cassette 8 illegally fromthe clear case 9 with the article surveillance
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a printed substrate 19 stored in the case, buzzer 20, a batter
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mat eri al Tis, t'hefs&llﬁb@rsb@@kn Btiefordéd At the cbﬂfjkctphﬂ: idbeing iNOENIBMaREAL € 27,
a snap SWIECPt 28, @ hole 29 in the bottomplate,” and an 2 actuating chip
30 of the snap SWIIfCh 28. The above described self-alarmtag case has the
shape of aFtlLthenenbrb,cmsthnQnRi(]}dﬂgaaagﬂ&qumardele stheilboteisdcurity st 30 of

the  SnaRadWidche afiRERMEFhALHA U il 8t Gobdd By EsiR's' AFLPLA! fi 6P’ the
Fémbodlment . This type of tag has been already suggested by the same applicant.

The above described case also contains the circuit of the article surveillance security
system with self-alarm. In FIG. 12, 16 is a LED(light emission diode).

FIG. 13 is a detailed analytic view of FIG. 12.

FIG. 13(a) is a view from the bottom of a tag case 15 shown in FIG. 12. FIG. 13(b) is a
view of the printed substrate contained in the tag case, when it is taken out of the tag
case. FIG. 13(c) is a view of FIG. 13(a) without the bottom plate.

In FIG. 13(c) , 31 is a display window of the LED(light emission diode) corresponding
to the LED(light emission diode) 16 shown in FIG. 12. In FIG. 13(c), there are a
plastic case 18, which has a shape of a turned boat as shown in FIG. 12, a printed
substrate 19 stored in the case, a buzzer 20, a battery 21, a long hole 22 made in the
printed substrate, a switch 23, a male lock material 24, a female lock material 25, a

lock pin 26, a bottom plate 27, a snap switch 28, a hole 29 in the bottom plate, and an



against articles or goods, and is fixed to the articles or goods by using a
tape, etc. In this type of tag, the buzzer does not sound while the
actuating chip is pressed against articles or goods. However, if the tag

isillegally renoved fromthe articles or goods, the operation chip 30 is
turned ON, and accordingly the buzzer sounds. Additionally, in this type
of tag, if articles or goods is illegally taken out of the entrance gate

wi t hout perm ssion before releasing a |ock, the tag receives a radi o wave
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The above described self-alarm tag is already known to be operated at frequencies 22
KHz, 37.5 KHz, and 31.5 KHz. However, if the self-alarm tag is operated at the same
frequency as that of the above described passive paper tag, then the transmitter for the
papler tag can be used simultaneously for the self-alarm tag as it is. Therefore, both
type of tags can be easily used.in the passive paper tag syétem which has been widely
used. That is, the expensive self-alarm tag has a strong effect for protecting articles
or goods against shoplifting only by using even one in ten tags. Accordingly, if the
passive paper tag and self-alarm tag can be commonly used at the same frequency,
_then'the transmitter provided at the entrance gate, etc. of a shop can also be commonly
used, thereby contributing to be’populaﬁzed.

That is, it is desired that the above described self-alarm tag is designed for 58 KHz
or 8.2 MHz which is the common frequency with that of the paper tag. However, the



ion battery (3V) which should work for about 4 years as a useful tag.
Therefore, the operating current in a tag circuit should be 1 or 2 u A As
aresult, atag at the frequency of 58 KHz can be barely realized, but it
is difficult to design a tag at the frequency of 8.2 Mz, and no practi cal
products have been successfully realized. .That is, although it is
necessary to reduce an operating current flow ng through a transistor such
as 1 or 2 u A by setting the |oad resistance at a high value of 3 through
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at a frequéhmeviardthesegll thare have been a number of developments for the above
described self-alarm tag, the above described problems have not been solved at a
frequency of 8.2 MHz, and no successful products have been disclosed yet. Under the
circumstance, this invention has been developed to generate an effective receiving

circuit, specifically to successfully develop an self-alarm tag stably operating at a
frequency of 8.2 MHz.

SUMMARY OF THE INVENTION

The object of this invention is to provide a receiving circuit of an article surveillance
security system with self-alarm or a self-alarm tag which has a power supply of
approximately four-year durability, and stably opefates with a very low level radio
wave at a conventionally inapplicable frequency band (for example, 8.2 MHz).

In addition, the object of the invention is providing a receiving circuit of an article

surveillance security system with self-alarm or a self-alarm tag having a power supply



a nobile tel ephone. The circuit of the article surveillance security system
“wth self-alarmaccording to this invention sets from6 through 10 MHz as
a central frequency, receives a |low level radio wave swept within 5
through 15% fromthe central frequency, and sounds the —alarm It includes
a tuning circuit tuning to the central frequency, and a differenti al
anplifier for anplifying and detecting an output signal of the tuning
circuit. The load resistance of the differential anplifier is set to from
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6 through 10 WHz, and_sounds the alarmwhen receiving a |low |evel radio

" wave sweptf weflmﬂnalflhléﬁerralﬁgferdef tosstphilige gheracin negthiarnagaing it Pe driefvency,
and it inemge@sud. tuning circuit for the central frequency; an inductance

i ted i h th d h b
Lo PRy b Rl P A AR e CRRE Rt b
nor e; ancthargefdwosar@tcargeltanﬁwmg@rrehratqrrvgxdm givatitrrcandes fanpartsen fegruit

anmpl i fyi er(ﬁ@ﬂ éjﬁfrg&tcb{?ﬁe& Qﬁhph‘ﬁ'él'— E’x&”’seﬁés the it WA dIE:tEd BIcH] Jece'iHH?'p'u‘l?s@st hr ough
the i nductance. Furthernore, the 1005 size is used as a unit o

resi st ané@rreﬁmdr%éﬁéhwm@? cfrfeﬂuen%élaaﬁohﬁénd%@e}l%éaef&t?WPd tiges hat t he
stray i NRReRBE efbviagf the quankitcedbivd reddiviag nolser froiid Ttﬁlee cértpalt fréquedby. t, the

GO K REPTET N AT
by wi demthgngh ﬁardlheqbam;ﬂed] agmpdifiar pdiet exINaodlogde@ipdwemnverspml, \andi masof t he
detected that receiving pulses correspondmg to the sweep frequency have been
supphed predetermmed times, thereby removing the non-successive receiving noise
-around the central frequency. _ _ '
In addition, the zi_rticle'surveillance secufity system with self-alarm aecording to this
invention sets the central frequency of 6 through 10 MHz, and sotmds the alarm when
receiving a low level tadio wave swept within the range of 5 through 15% from the
central frequenc&, and it includes a tuning circuit for the central frequency; an
inductance inserted in series with the signal path having low impedance at the above .
described frequency of 6 .thro'ugh 10 MHz, and high impedance at 1 GHz or more; and a
first stage amplifier having high load resistance for amplifying and detecting the
output ef the tuning circuit supplied through the inductance. '
' Furthermofe, the 100-5.size is used as a unit of the resistance, the impedance, etc of
the above described circuit, so that the stray impedenee at a frequency of 1 GHz or

more in the input circuit, the bias circuit, and the load circuit of the differential



above described circuits on the printed substrate. In addition, in this
enbodi nent the first stage anplifier is a differenti al anpllfler and t he
| oad resistance of the differential anplifier is 3 through 5 MSS so that
the operating current of the differential anplifier can be 3 u A or |ess,
and the base- emtter of the anplification/detection transistor (Trl) of
the differential anplifier are connected to the base-emtter of another
di ode-connected transistor (Tr2) as a pair to the transistor (Trl) of the
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self-alarm acgcprdin this invention;, FIG shows an disposition of the
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DESCRIPTION OF DRAWINGS

FIG. 1 shows the receiving circuit of the article surveillance security system with
self-alarm according to this invention;

FIG. 2 shows the output waveform of the differential amplifier 1 of the receiving
circuit shown in FIG. 1;

FIG. 3 shows the output waveform of the receiving circuit shown in FIG. 1;

FIG. 4 shows an example of the noise removal circuit connected to the receiving
circuit of the article surveillance security system with self-alarm according to this
invention;

FIG. 5 shows another embodiment of the noise removal circuit connected to the
receiving circuit of the article surveillance security system with self-alarm according to
this invention;

FIG. 6 shows the waveform at each point shown in FIG. 5;

FIG. 7 shows the realized circuit design of the receiving circuit used in the article



FIG 9 shows the inproved installation circuit of the receiving circuit
used in the article surveillance security systemwth self-alarm according
to this invention; FIG 10 shows the inproved installation arrangenent
pattern of the receiving circuit wused in the article surveillance security
systemwi th self-alarmaccording to this invention; FIG 11 is an entire
view of an exanple of the article surveillance security system wth
self-alarm FIG 12 is another entire view of an exanple of the article
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suppl i ed wystem Wlth§?1f@iea'geaa lificati on/ detection circuit 2 through the
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formed as a variation of the differential anplifier. A transistor Tr2

whi ch i s feHealprm ph Qﬂn’é'nFIﬁrﬁle fication/detection transistor Trl is

" di ode-connected, and the di ode-connected transistor Tr2 is connected in
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of the Tr2, the fluctuation of the bias of the Trl by tenperature can be
conpensat e Qbmbodibntd 55 thd 1O 1A%ebnRRK HRWLY Rlitage ehyerRHAe base

and the emtter of the Trl fluctuates depending on tenperature, a constant
bias i s aPPMie&$: The resistor R3 is inserted to stabilize a circuit, but
isS not a MG, 1lshowsl@hd re2Bivirsd §i€it of the article surveillance security system with

self-alarm according to this inventio'n.. In FIG. 1, a tuning circuit 1 is comprising an
L1 and a Cl. In this embodiment, the central frequency is 8.2 MHz. The above
described L1 and C1 can be realized by a general-purpose printing circuit. The
frequency of the radio wave emitted from the transmitter is swept by *10% from the
8.2 MHz so that the operation of the receiving circuit can be surely performed although
the radio wave is emitted from the transmitter at very low level and the tuning
frequency of the tuﬁing circuit deviates more or less due to the uneven production
process of tags. Since the sweep frequency is 50 through 80 Hz, it is assumed that the
frequency modulation is applied to 8.2 MHz carrier by 50 through 80 Hz eignal. The
received radio wave is supplied to a first stage amplification/detection circuit 2 through
the tuning circuit 1.

The first stage amplification/detection circuit 2 is formed as a variation of the
differential amplifier. A transistor Tr2 which is the pair of an amplification/detection
transistor Trl is diode-connected, and the diode-connected transistor Tr2 is connected
in parallel between a base and an emitter of the Trl.

Thus, since the base bias of the Tr1 depends on the voltage between the base and the



the operating current flows at very lowlevel to take a long life of
battery, the voltage drop by the resistor R3 is nuch |lower than the
vol t age between the base and the emtter of the transistor TRl and
therefore it can be ignored. In the collector of the
anplification/detection transistor Trl of the differential anplifier, a
signal as shown in FIG 2 is generated. Since the power consunption is
consi derably suppressed for the first stage anplification circuit, the |oad
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second direéct-cou lTfication 4
component whlch can be hardly detected. However, the frequency of a transmltter for

a paper tag is fortunately swept within a predetermined range +10% to absorb the
fluctuation of the tuning frequency of the paper tag. as described above. Accordingly,
the sweep characteristic around .the central frequency (8.2 MHz) is genera_ted at the
output terminal in the form of the pulse 3 corresponding to the above described-tuning
characteristic as shown in FIG. 2. |

Thus, since the first stage amplification circuit performs a special operation at the
operation limit, the operation becomes unstable without the above described bias
temperature compensation. That is, under the conditions such as with a very low
level radio wave, and in the special operation state in the special usage in which the
consumption of the power supply is suppressed, this invention is characterized to
provide a circuit acceptable somehow as a self alarm tag especially through the abdye

described temperature compensation,



in FIG 1. As described above, if the sweep output frequency is, for
exanpl e, 80 Hz, the output becones the pulse row 6 at 2 mllisecond
intervals. The pulse row 6 is supplied to the noise renoval circuit shown
in FIG 4 or 5. FIG 4 and 5 show equivalent circuits. FIG 4 shows the
noi se renmoval circuit using a transistor. FIG 5 shows the circuit using
an | C. The operation of the circuit shown in FIG 5 is described bel ow. An
IC1is an inverter, a Schmtt trigger buffer, etc. An IC 2 is a buffer, a
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driving circuit conprises an oscillataor for sounding the buzzer,
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tel ephone, 1k GyigihakydRaRRe czﬁj§101tt$}eCf91ﬂﬁbH{p§ h QAR oAl & GChighEr Bin @RL 11

the receiving CI rcurt 1s_considerab X reduced, it 1s necessary to gperate
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charge of g &aPPELd Qsistehcs Re SRPRBIAARIY IR MBY BrRh M2 c B2, thus the
output of capacitor C2 turns the waveform P4 shown in FIG. 6. When this waveform
P4 enters the buzzer driving circuit, and exceeds the threshold level of the buzzer
driving circuit, the waveform P5 is generated, thereby sounding the buzzer. The
buzzer driving circuit comprises an oscillator for sounding the buzzer, a transformer
for boosting a piezo-electric buzzer for higher alarm sound, and a driving circuit.
Described abdve are the operations performed when a normal signal is received in a
normal operation state, and the above described charge/discharge circuit is provided to
suppress erroneously sounding the buzzer in response to accidental noise, noise from a
mobile telephone, etc. That means, as the consumption of an electric current in the
receiving circuit is considerably reduced, it is necessary to operate the circuit using
from 1 through 3 £ A in the standby mode, and therefore the impedance of the circuit
is high, it is inevitably subject to the influence of noise.

Since the noise from a mobile telephone, etc. is supplied only incidentally, it has a



indicates a level equal to or lower than the threshold level of the 1C2. As
aresult, the output of the'IC2 is not a continuous output such as the P3.
On the contrary, an output as an intermttent pulse such as P3' is
generated, as a result the output of electric charge P4 of the capacitor
C2 does not exceed the threshold | evel of the buzzer circuit, and no
buzzer driving output is generated. Since the circuit operation shown in
FIG 4 is identical with that showmn in FIG 5, the description about
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FIG 7 shows the realized circuit design of the receiving circuit shown as
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| arge | oad resistance e normal design, this
event doddGrbuseddohe abong descreked avggcle surveillance security system with sel “alarm

according to the original suggestion. FIG. 8 shows a dlspos1t10n of an installation
circuit on the printed substrate (50 mm x 16 mm).

FIG. 9 shows .an improved circuit aécording to this invention. F_IG. 10 shows an
improved inétallat_ipn arrangement of wiring pattern on the printed substrate (50-mm
x 16 mm) of the same size as that shown FIG.8. | ’

In FIG. 8, each chip parts are used at 1608 type of size, which is 1.6 x 0.8 mm. On
the other hand, in the improved installation arrangement shown in FIG. 10, chip parts

" of 1005 type of size (1.0 x 0.5 fnin) are used.” When parts of the above described 1608
type of size are used, it is known that they are much affected by noise_according to the
experiment results. It is considered to be caused by the fact a magnitude of a
distributed impedance related with distribution constant of each parts is in a

-combafative order with that of the load resistance (3 through 5 MQ) of the first stage
amplifier of this invention in a specification band (1 through 2 GHz) of a mobile

telephone. This is an event caused by the case of an extremely large load resistance
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usually ignored. The inportant difference.. between the circuits shown in
FIG 7 and FIG 9 is that the circuit shown in FIG 9 contains inductance
L3 and L4 inserted in series in the input circuit before the transistor
TR1. The L3 and L4 have | ow i npedance of the received radio wave at the
frequency of 8.2 Mz according to this invention, and high inpedance for
the applicable frequency (1 or 2 GHz) of a nobile tel ephone. That is,
together with the stray inpedance natul ally generated between the signal

path and (3tthfoughrs MQJ. henltheaitpRAE Aésign)thid GnRat dSeiotl f( s, @wddassn bel ter)
to suppress the noise at frequency band (1 and 2 GHz) of a nobile

t el ephondSUtW 28T%% on, the |oad resistance Rl, the bias resistance R3,

and t he | odtle rmsorsalamhféermcedietwm the aivsuist GrowhiRR FIGHT ehd FEG i evhalalieas a

't enper at %ﬁﬁuﬁ%gg\gﬁ]%@tﬂ@% &rpcﬁmg {}%@anc‘g][ﬁ ﬁIdﬁLtl idbfedll Férﬂ%tlﬁ fh%gl w¢Si ng

chip parts o Sl ze. units o K ype of
size, theircgitbgipre Hvetdamﬁ;%tObTRﬂheTth aeﬁlﬂéada#p%énms\weﬁe %fsthempparpéd wi th

L hte chi ptﬂﬁlaiot %aff .at (HO0Be y&@y off §!2tZMHz| a%caﬂﬂhgltenthlg hﬁTesllmﬁt tahddmgﬁgnce

et ween e ransj] s ear or p y.pa N reduces a
stray i npB@4 we.w{fﬁ@p@ lFfttlti‘? ?re%%’éygbyr 4%%@.0? an‘Qo%I‘ 5lphang e dibet dhout a
reduct i : ontogdthéeit Tv&h mm&di&{lﬁ@edzﬁlcﬁﬁﬁtﬁhhﬁI’geﬁd’raﬂaﬁl lsdt@Een tHel Sigmdl HaliRdnd TRE,

etc. als ar e (0] nst a e cni

Gocor bodn8rfud B 1 Ot bae BE SO G 4P LER S p8he BBEY 8 bifire s BRR MR { e
first stagefrefuency baodt(li sndn?sG[PLZ) obr mdbuleetdletpbomml de addition,i dw. load t hat
only the reggea%cgﬁwhh%% Je%stg%@%%th%gﬂf&e'lﬂaﬁcﬁgls%cgﬁﬁ%gtﬂeatqgnstléfPIeTﬂﬁ si ze

units because he nmagni tu tance

at t enuat i Brchfs nywti%amtwrmre gorgpARgatiembigs ofihg AL, etgaareallimstalisdt hr ough
-20 dB) alsidg dfpigartd bE10DBAYS m&‘ér'bgﬁgﬁﬁé t18p Runth opﬂmroosuﬁﬁloysﬁecthbhe
earth pattern, arg deS| rﬁed as broadbg possi bl e i}h@l ea of t

printed SUiBYtRedancpfdhe chip poifs &4 Lo e mPAERS) Wik e (RO WA OF he
substr at elwartypnmﬂsmg tl]neadmumsn ahe Gh@xtex(:thﬂta@@eﬂbétﬁieén ahe saneisthr rgdehé ect .

Wien the I nﬁ} g‘ at Iogv%r %I‘ ﬁ@grp%(tjtehb?%&%nélg%ra %tp I alirllcgtl ?lélltl)'gulE aﬁlereESI ng the

1608 type SIZ e clr nsta on drea tor the
print ed safbsltrmtd@ubke efﬁehfé abo@s redyetien ofsitray lmpeé?rmengsmee pthies tiansigteri on,

g het area &@Bm@Q‘R@PERK f&t: I é’lschf’alevaﬂg) %gﬁa#tealugm;grmw&m@@ef shRRY 81D kKe amle

| Sstance e ransi st or n e . ear sup I nes
can sim |cgf %Feﬁeefﬁ‘*ﬁbﬁ% & §¥Pectsy 359 it S APYING tPﬁfeﬂget 5%37 m? ﬁ%?ﬁégag%

Act ual | y,cimaitds h@stly coratibuitedttanblsa geddrgion] rA‘.mHax, drite tiseed Hova dedcribe B3
accordin ndo LS mst:@Yeﬁn&sIn?% 188@@? cﬁssue ui s bt ﬁ A Bgr ab %mPudeao‘Q%”St a

nmobile te ep one, I ai se e rel
excel | entindedtancel aThe amguntidf atigpWSTE ¢iL APPLI| CABI LI TY

by the L3 and L4 is equal to or higher than 3 dB (-3 through -20 dB) at 1.8GHz.

The above described pattern of power supply and the earth pattern are designed as
broadly as possible on the area of the printed substrate. Thus, the patterns situated
above and below on the substrate surrounding the main circuit can generate a
shielding effect.

When the installation area for the conventional printed substrate using the 1608
type of size is compared with the circuit installation area for the printed substrate of
the 1005 type of size according to this invention, the area can be apparently halved by
this invention. Therefore, the distance between the transistor and the earth or the
power supply lines can similarly be shortened, thereby reducing the stray impedance.
Actually, as a result of installing the circuit, the self-alarm tag according to this
invention generates no erroneous operations against a mobile telephone, and has

remarkably raised the reliability as an excellent self-alarm tag.
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This invention has successfully provided a circuit to be possibly a product
which is wused for an article surveillance security systemwth self-alarm
attached to articles or goods for protection against shoplifting in a
common retail shop, etc., and is acceptable as a product operating.
sonehow at an applicable frequency of 8.2 MHz with tenperature
conpensati on under the conditions of a very |low |level radio wave, and in
the special operation state in the special usage in which the consunption
of the power supply is extrenmely suppressed. In addition, this invention
has successfully realized a practical article surveillance security system
with self-alarmoperating at a frequency band of 8.2 MHz, for which
convent i ondNBUS'ERIALsAI%PL&GABIWI oping a practical one up to today
‘due to an erroneous operation by a nobile tel ephone, etc., by applying a
noi se renoval circuit to the receiving circuit of the article surveillance
security syddiemveption bag sucegsafublywhpafed 8 cirgaigdo be pessibly swrpdust whidhdiso wave,
i ndi cat esyddighr AMTRANINGEveiBRRce @G YsyStel Roh sb@aBlim AtR4JHEENS Brtdflesti SE.
That is, a quite new self-alarmtag operating at 8.2 MHz can be realized by
addi ng a 8% %foaé’r?%?m%lr%aam?hw%% Hsg commen F%ﬁ%é’ﬁf?ﬁ?ﬁeﬁﬁ?i‘%ﬁccﬁ@ﬁaﬁlﬁi se
USi Ng a Cad QUipkodued rheGitingt b@telow \alii £ dpplisshl€ dreqaenguppres Mz withhe
cireul t Ot]:cen;[ Q? t%leel go- a};!e%g:mt algnc{?af t§e’ Zondll\{ll_(i)z s%%a%ug'gl(e)\%tlg\gel ?“g(%\/%vav\\zﬁg,oasn in .
operati on Can be perror mscfmby he above Geschi t'enperat ure ‘conpensati on
, etc. i nthespspeloipatatopetateiinthssmerial widde in wbaghythe ganduanpgion of dleepervedt r adi o
wave in the spgekak WRAGEpdisedi ch the consunption of the power supply
(operating _current) 1S suppressed. 12 What are clained are; 1. An article
survei | | ande agdditign; this swpgﬁﬁl s Kuesessfully erehrethe paactisel agticle svgllangsr ough
10 MHz assuffnéystdm WifOskenairm o6k NG adfréfiénbeNAald 5812 MMAVEr HHRRAL
within5 throut(gzlh éLS%fr()lEn‘;l?tttr;e1 (gentral fre uenc¥, and soundi.n 4an al arm
Compri si nPAVETIRRET ALt AT Ped R AGVAePIPRA RERTALIOnE Bogeietgy AR P 20
di f f er ent ér@bneoasrppdrhtied baaphatilyitelgplond, eket, dg applyirgm neibgrimayhl ¢ihmit toni ng
circuit, erei.n. _a__|. I n f said.differepti Lifid.er.is set
S0 5t b ottarbEilpe BreliPBANE ER1ele REEThe Bt {LEREND Shr RTRRIRL 1 © SPL
set to 3 uigdaviph a|lesdevehrafliqwape dadigstes high igfredancgnpnd fsj ey swhirddeaat i on
transi st ofnfiudhde)of@bissai d differential anplifier are connected to a
base-em tt of anot her di ]cézd - connect ed. trg:ﬁ'@f or Tr%_ o% sai &i
di fferenti diPahHpPAEReFSe LRI PEEPEabingSt §rq Yitiason be ariepdbrupddnga The
articl e sdewiel fdrapedtestdnuhpdifsts yat erfonedus swdrhtial diymnaise Chaihged dirvuitl ai m 1,
wher ei n: Eor}l%ggp'c}t%%tin (\?Jchicsflalllo(iise%laybg% gﬁljegsled?‘mg Cfil!CS{t of ﬁlecsgﬂgi?acrtmepagto?&a

MHz as suggested above whose operation can be performed by the above described

temperature compensation , etc. in a special operation state with a very low level

received radio wave in the special usage in which the consumption of the power'supply

(operating current) is suppressed.
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charge/ di scharge circuit including a pair of resistor and capacitor and a
conparison circuit through a direct-coupled anplifier in series; and it is
detected that receiving pul ses corresponding to the sweep frequency have
been supplied predeterm ned tines, thereby renoving the non-successive
receiving noi se around the central frequency. 3. The article surveillance
security systemwith self-alarmas clained in claiml1, wherein: the output
“of said differential anplifier is supplied to a .mcroconputer through a
direct- com;atiaa'epd:laimedaém;r anal og-digital conversion; and it is

detected thaf rgeel Y'lQ%uRz”e fnde ecurnt%i%f&ghl”xglth f@?ar?x}\g\%g&atmé SHYERCY have

been suppl i ed pre&e erm ne non=successi ve
recei vi ng noi sethaguzhn® MHe aeerwnta#l fier%qaencfy:elvmg ﬁl’h@’ layel radie waue sw¢rtl ance

'security syst e%iﬁhﬁxhﬂsﬁlrtméﬂ FER ffoin %@béﬂ%ﬁal' t‘i’eq%ﬁ Jofand Gh@idihd ahfbﬁﬂlﬁgh 3,
wherein ; said central. frequency is 8. ; said sweep range is. 10%

from said cent r‘%&F‘PFFHtﬁJéﬁEV“géﬁﬁ‘“%&FH“%%@ﬁ Cf"’i‘téﬁltfé‘?%’ﬁn‘fys anga fﬁfﬁrﬁ%ﬁﬂ 80 Hz.
5. An article %Mﬂiéﬂa&ﬁﬂﬂyﬁ@ﬁﬂﬂ kiteﬁécﬁﬂ@hﬁﬂhtﬁdu‘t bf aR! thnBlgiruigpehaking at

f 6 th t I di
wive swept vt ORI S TR DGO G B S L A1 o QR AAAEBlint n.

an alarm  conpipesatig cuardnrof sgidodiffenential amphifiert B sehéo 8 emAraalledsr egdiency,
and a differ entﬂa\%k em%PJ !)ff a{negmﬁlgﬁéaltlox}d@gecﬁw t&%%ﬁ?o&'(@ﬁééf‘?alg ltﬂf?elf'%nt?zﬂ the

tuning circuit ereln; uctance having low i rough
10 MHz, and hi gtmplifigsedzmcenateted Qp agbasepemities pﬁmt@d Aipdgepinestedi t h a

signal path bef@ﬁﬁslsts;’: (2 brdlafid enienbhahl anplinti @5 BaiNdaapiké Ghift @3d

resi stance for anplifying and detecting the output of said tuning circuit
suppl i ed t hr ougl§™MPSERt Ffduct ance. 6. The article surveillance security
system w t-h el Theddicla @m@llﬂicae@buirny €y Abivith seMglafh s Hadhed ytaiaf 1,51 ze

parts are used ag? uni. tﬁ}?gfo g]ue% ss!a§ a&‘u&etenttla? aIPpli danscec,onnec%ed in the

citrcuit so that" et ¢ requen % ©n?t he
input circuit, dﬁmgdédladlacger cuculp 1miu|d1ngea Ip@adOf:wsasjmt apd Qaadtordalfdf erenti al

anplifier can %ngﬁr&@{@' rc bl\% elt c@‘?ed%higﬁh@r WYL [ ARCR Recurity

systemw th sel armascalrre in clalm wherein a shield effect
for external noietected shaferacoining,Risesy carreraandine 4n the Serp Saprency bavg a

pattern of powebeesUfPpYied ipteddtérnsiabdl tihés hbrebp @Rnfkingt 8 noibskésive. 8.
The article survei.ll ance securlt%g%%/taa]&?%w th self-alarmas clained in one

of clains 5 theSUYHEPRRHRE @ WSt age anplifier is a

di fferential3. The article surveillance security system with self-alarm as claimed in claim 1,
wherein: the output of ‘said differential ampliﬁér is supplied to a
‘microcomputer through a direct-coupled amplifier after ' analog-digiéal
conversion; and it is.detec.ted that receiving pulses corresponding. to the sweep
frequency have been Supplied predetermined times, thereby removing the
non-successive receiving noiée around the central frequency.

4. The article surveillance security system with self-alarm as claimed in one of
claim 1 through 3, wherein ; said central. frequency is 8.2 MHz; said sweep

| range is +10% from said central frequency; and said sweep frequency is 50
through 80 Hz. '

5. An article surveillance security system with self-alarm operating at from 6
.through 10 MHz as a central frquency, receiving a low level radio wave swept
within 5 through 15% from the central frequency, and sounding an alarm,
comprising: a tuning circuit tuning to the central frequency, and a differential
amplifier amplifying and detecting the output of the tuning circuit, wherein;
an inductance having low impedance at 6 through 10 MHz, and high

impedance at 1 GHz or more is inserted in series with a signal path before '
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anplifier; the load resistance of said differential anplifier is set to 3
through 5 MO, the operating current of said differential anplifier is set
to 3 ,u Aor less; and the base-enmtter of the anplification/detection
transistor (Trl) of said differential anplifier are connected to the
base-em tter of another diode- connected transistor (Tn2) of said
differential anplifier to stabilize a bias drift by tenperature. 9. The
article surveillance security systemwith self-alarmas clainmed in claim8,
wherei n the outspud ddfergetial agniflifer davingl a Aighl lohd eesistancofoneaiddying aad

char ge/ di schar g(ﬁetgétm%l{hé out'ﬁ%t Hﬁéan(gt 1)Q£jc:jlfcu%s ﬁé& }Q'Bu EHeCl &)l?c(féﬁcgr and a

corrparlson circuit 1n series roug ler; and it is

I rect- oup
detected thaf rEeeariclgupiaildance sequrisy soviemgth %ﬁlfcﬁengﬂegglwb mdaimyS.have

been supplied pyrgdeine1009@ghet biTBise ptab@rﬂéyugear@é/maﬁstéf&he%s@sﬁe@%bve
recei vi ng noi se argund t he cgntral b i &guenc The a ticle afu %ﬁ Il ance

security syst enfBefREestF- 15 the firgd ﬁﬁﬁa§/W%qd§PFﬁ§a out put
of said differedntmate anphd fipat diguppp biad diwuft, and ahedeapuirant bhegidgh a

di rect - coupl ed fter anal g taI conversmn and it is
det ected t hat r‘gggﬁe\r}lilﬁpamﬁllléerca{:‘greraégﬁlgir%%ﬁﬁ Sto the sweep frequency have

been suppli €l pFledatiglerunedllanasscuritieygby withelf-algriiwe clained sudees i ve
recei ving noi se,ay QuBR L HenhefiFRL fof @%H@Mrseé;nb ?@pr@f %»@méﬁag%' I ance

security systemvvlth self-alarmas clainmed in one h 10,
wherein: said cath eattepagdenesgtten & rpwrrpuryilige dpseig cnicaﬁge acpintsd  10%
from sai d centrabsfragguency; and said sweep frequency is 50 through 80 Hz.
14

8. The article surveillance security system with self-alarm as claimed in one of
claims 5 through 7, wherein: said first stage amplifier is a differential
amplifier; the load resistance of said differential amplifier is set to 3 through 5
MQ, the operating current of said differential amplifier is set to 3 1 A or less;
and the base-emitter of the amplification/detection transistor (Tr1) of said
differential amplifier are connected to the base-emittér of another diode-
connected transistor (Tr2) of said differential amplifier to stabilize a bias drift
by temperature.

9. The article surveillance security system with self-alarm as claimed in claim 8,
wherein the output of said differential amplifier is connected to a
charge/discharge circuit including a pair of resistor and capacitor and a
comparison circuit in series fhrough a direct-coupled amplifier; and it is
detected that receiving pulses corresponding to the sweep frequency have
been supplied predetermined times, thereby removing the non-successive
receiving noise around the central frequency.

10. The article surveillance security system with self-alarm as claimed in claim 8,
whereiﬂ: the output of said differential amplifier is supplied to a
microcomputer through a direct-coupled amplifier after analog-digital
conversion; and it is detected that receiving pulses corresponding to the sweep
frequency have been supplied predetermined times, thereby removing the
non-successive receiving noise around the central frequency.

11. The article surveillance security system With self-alarm as claimed in one of
claim 5 through 10, wherein: said central frequency is 8.2 MHz; said sweep
range can be =10% from said central frequency; and said sweep frequency is
50 through 80 Hz.
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