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GAMBLING CHIP WiTH INTEGRATED ELECTRONIC fiATA CARRIER 

The invention relates to a gambling chip with integrated electronic data 

carrier according to the preamble of claim 1, as well as to stations for 

c-hecking such chips_ according to claim 15 and a means with such chips and 

stations according to claim 19 and a method f-or initializing a chip in 

gambling uchines according to claim 22. A vital problem when using gambl­

ing chips in gambling, gaming or slot machines of any type is to be able tQ· 

prevent misuse and forgeries thereof. This need for increasing security 

becomes ever more important and urgent with the increasing use of slot 

machines. In addition, it .U:st be made possible to more securely and 

rationally perform other operating functions such as the identification and 

checking of chips, exchange, auto11atic sorting, etc. 

Ruaerous proposals are known froa the literature for increasing security 

-in gambling and. for improving the handling of chips. For example, EP 424 

355 discloses a. device fot sorting chips at gaming tables, in which by an 

opt·ic;al .colour ~entification and reading head, e.g. using CCD sensors, the 

value of a chip :'~an be established on the basis of its colour and con­

sequently .an automatic sorting is 11ade possible. GB 2 174 228 discloses a 

method and a devi.ce for sorting chips, which by neans of electrically con­

ductive or magnetic material inserts in the chip generates an inductive or 

capacitive signal in the sorting station, which is measured there by means 

of a sensor. ltowever, with such chips and sorting stations only rough 

dbtinctions of chips with respect to-t-beir value can be carried out.. For­

geries are virtually undetectable. Also other markings or identifications 

of chips, e.g •. ?ing ugnetic strips or.bar codes for reading by means of a 

laser are unable to offer adequate security, because all these chips can be 

relatively easily copied and therefore forged. Moreover., such detection 

methods are often complicated, unreliable and susceptible to environaental 

influences such as dirtying and wear to the identification •dia;· etc. 

Another proposal :La known froa BP 436 497, which discloses a thermoplastic 

production process for circular chips for use in slot machines with or 

without an i.lltegrated transponder. The transponder-equipped version for 

contactless transa:Lssion of coded information has a transponder preferably 

with two different types of antennas, namely an electrostatic antenna and 

a magnetic antenna, according to US 4 818 855. This makes it possible to 
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read in contactless manner a chip in a slot machine and check its value. 

However, this requires a close and precise positioning of the chip relative 

to a reading station in slot machines, i.e. the positionLng must be pre­

cisely defined to within a few mm.. This known chip with transponder 

reqires a relatively co11Plicated, aultipart and therefore expens~ve con­

struction with support element, plastic ring, various antennas, separate 

transponder, connections, etc. In acldition, thia construction is only 

suitable for circular chips for feeding into slot machines and is not suit­

able for chips having a different size, shape and application, e.g. for 

flat or rectangular chips for table games and having higher values. In 

order to be able to universally. detect and check random chi.pa with differ­

ent shapes, stz~s.and values in different gaaes, it would be necessary to 

have a larger commmications range of e.g. a few centiaetres instead of 

-o.nly a few 111il. ·>In .. addition. the known chips are not really secure With 

respect to forg,ry, because the possi.bility still exists of •ni.toring a 

c01111Unication,.Jollowed by copying and· the manufacture of forged chips 

therefrom (recot;ding tape effect). This teaching in particular does not 

make it possibl• to produce forgery-proof, higher value chips. Another 

important disadvantage is that in the known chip with transponder a central 

computer unit is required, which contains the data base for checking all 

chips. If there is a fault to the central computer unit the complete 

ga•bling operation has to be shut down, which should not ever take place. 

Another limitation· with respect to the-chip with transponder is that its 

value cannot be Daoctified, 1.e. cannot be refixed. Therefore change games, 

i.e. those in ~ch the value of a chip can be fixed at different levels, 

cannot be played. The known chip admittedly makes forgery mo.re difficult, 

but it cannot bring about an effective security against forgery, especially 

for higher value chips. 

'?he problea of the present invention is therefore to provide a gaablins 

chip, which has a favourable and simple construct:ion, which requires only 

little· energy for low value chips, but which offers a llllltimua security 

against forgery for b:igher value chips. In addition, said chip is to be 

universally usable in all gaaes played in a casino, so that the complete 

gambling operation can be carried out with such maximua forgery security 

chips. Thus, the chip according to the invention must be suitable for all 
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conventional shapes and values, it must be checkable from a certain dis­

tance and.must allow a simple and rational handling in associated checking 

and sorting stations. It must also be possible to cbeck the chip in 

decentralized manner from associated stations, Without any need for a 

connection to a central or master computer, in order to ensure a generally 

high operational security, so that the gambling operation is not impaired : 

if any failure occurs in a station and it must be implementable both for · 

fixed value chips and variable value chips. 

This problem is solved by a gambling chip according to claim 1. As a result 

ef the construction of the chip With a highly integrated data carrier With 

noncopiable master data, it is ensured that the chip cannot be copied from 

_the hardware standpoint. With the initialization of the data carrier by 

·an authorization systea necessary for serviceability it is ensured that an 

unauthorized futtct1onability of a chip cannot be achieved. As a result of 

the comaun1cationwith in each case new initialization datacombi.ned With 

permanently stored encoding codes, it is ensured that the cCH111Unication is 

n.ot recorded and transferable by copying to some other data carrier (tape 

effect not possible). By combination of these inventive features a maximum 

falsification or forgery security in all respects is achieved in a rela­

tively simple way. The structure with only a single antenna for all func­

tions is simple and perld.ts a relatively large antenna surface or area in 

the surrounding el~ctronically transpa~nt casing, so that a relatively 

wide comaunications range can be obtained. The associated, decentralized 

read-write stai;l.ons makes possible a secure, autonomous operation without 

any need for a connection to a central co111>uter. Due to the possibility 

of writing the data carrier, value changes to the chip are possibl• when 

this is necessary. Due to these characteristics of the invent~ve chip, in 

con.junction with the associated, decentralized read-write units im, both 

station.a for checld.ng according to claim 15 and stations for sorting accor­

ding to claim 17 are illpleaented, which fulfil the described, maxilaua 

possible security requirements. The aethod for ini~ializing a chip accor­

ding to claia 22 is ensured by a· hierarchic authorization system. so that 

no w:aauthorized or forged data carriers Kl or chips can be introduced into 

the gambling system.. 
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The dependent claims relate to advantageous developments of the invention, 

in which particularly extensive ranges can be achieved with relatively 

large-area .antennas. By high integration on a printed circuit and the use 

of EEPRO!ls and ASICs, particularly compact, efficient and cost effective 

chips can be manufactured. Through a si~ltaneous energy and information 

transmission with a RF signal, a particularly efficient commun1.cation is 

achieved, as well as also information transllissi~n in one direction by 

pulse width modulation and in the other direction by load modulation, which 

is particularly advaatageous. Additional security aspects can be achieved 

by using constantly new random numbers and by integrating check sum con­

trols. According to claim 19 complete gambling casino installations can be 

1mpleaented,. in. ~that different chips are processable by various associated, 

autonoaous, decentralized read and write stations Wll and the latter can 

-fully function.in autonomous manner and are additionally connectable to a 

central COllPUter,. so that fur·ther additional functions and evaluations are 

possible •. Thus., the operation of a casino is not blocked by a chance 

failure or fault to a central computer unit. The decentralized read and 

write stations ensure a continuous·, unrestricted gambling operation, which 

is a particularly important requirement. 

The invention is descr:t..bed in greater detail hereinafter relative to the 

drawings, wherein sbow: 

Pig. l 

l'ig •. 2 

Pigs. 3a, b 

Pigs. 4a-f 

Pigs. 5 &. 6 

Diagra111111atically a gambling cllJ,p according to the invention 

w1.th data carrier KI and antenna. 

An associated. decentralized, autonoaous read and write 

station WI.. 

An example of a chip with antenna in two views. 

l'urther ex&11Pleaof chips of di.fferent shapes and With 

different antenna arrangements. 

The operation and sequence of the communication between 
a data carrier MI and a read and write station 'WR.. 
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Pig. 8 

Pig. 9 

Fig. 10 

Pig. 11 
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A chip checking station. 

A chip sorting station. 

A chip value modification station. 

A gambling means With stations having different functions; 

A casino with different gaming locationa and stations, 

•• well as different game types. 

Figs. lZa, b , .:'.,The hierarchic authorization concept of the systea for all 

chips and all associated read-write stations Wll With 

:: organization 1-evels. 

Fig. 13 The uncopiable production of chips with data carrier MI •. 

Pig. l dia&r81118tically shows an inventive gambling chip l With integrated 

passive data carrier MI, whose operating energy is emitted by the read and 

write station WR and is received by means of a RF antenna 15. The data 

carrier MI has a highly integrated special chip (ASIC) with a processor 11, 

a data memory 12 (e.g. in EEPROK form), as well as a control electronics 13 

with processor £gr-controlling the complete external and internal data 

exchange, for encoding the transai.ssion data and decoding the data received 

and containing:-the entire high frequency part for the supply of the antenna 

15, including the clock preparation and. synchronization for the reception 

of energy and data froa the transwission station wa. 

The antenna 15 can e.g. be in t110 parts as in fig. l or only co.Prise a 

single loop, such as is e.g. shown in fig. 3b. A support capacitor 17 

(which can also be integrated into the special chip) is used for bridging 

trana1d.sa1on 1n.tervals of the read and write stationWll. The arrow 20 

illustrates the RF co...-nication with the read and write etatton la (cf. 

fig. 2). The data carrier MI contains an invariable syst• proaraa with 

security functions such as a check sum control cac and encodi.ng algorithms 

22. as well as invariable master data permanently stored in a data memory 
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part 12.1 and having a unique record number 14. The memory 12 also con­

tains a part 12.Z freely prograamable for desired applications, as well as 

a variable value aea>ry part 12.3. Due to this const·ruction. the gambling 

chip with data carrier MI according to the invention cannot be read out or 

aodif ied and cannot be hardware copied. 

Fig. 2 diagrarmaatically shows an autonomous, decentralized. fully func­

tional read and write station WR. for the contactless communication with the 

chip 1 and which is associated with the latter. The read and write station 

has a security module 25, a separate transmitting and receiving antenna 24, 

a power supply and an additional interface to a master computer 65. The 

security module.,=25 contains all the co111111n1cations functions with the data 

carriers KI of the chip. this includes the RF preparation, encoding and 
-checking the data for correct transmssion (CRC), checking the read and 

write authorization of a specific chip by sai.d read and write station, as 

well as comaunication. With a master coaputer. The security functioD.S 

cover the encoding and decoding 22, Z3 of data, identification of the data 

carrier MI, checking the writing authorization, as well as calculating and 

monitoring check sums (CRC) for tlie faultfree data transmission. The 

comaunication sequence between data carriers MI and read and write stations 

WR is explained in greater detail hereinafter relative to fig. 6. 

Figs. 3a and 3b show in two views the -structure of an inventive.chip 1 ld.th 

a data carrier Ml, an antenna 15 and a support capacitor 17. These elements 

are preferably ~].n one piece, the data carrier MI with support capacitor and 

antenna is e.g. placed on a-printed circuit 16. As is apparent froa fig. 3, 

the antenna area can be particularly large. In principle, 'Virtually the 

entire chip surface is available for this purpose. The antenna 15. ia 

surromaded on both s14es by an electr011agnetically transparent casing part 

2. As has been stated, with the inventive chip only one u antenna is 

required enabling all the ~unctions to be perforaed, 1.e. receiving enerSY 

and inforMtion, as well aa trall8llitt1ng in~ormation to the read· and write 

station WR. Thus, said antenna can be constructed in a relatively randoa 

and in particular very large surface manner, in principle using the entire 

chip surface. For this purpose two important characteristics are achieved, 

naaely a wide range R of several ca up to several dJll due to the large 
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antenna, as well as a large solid •ngle range W in which the comm.unication 

can take place, as well as a substantially independence of the relative 

positioning of chip 1 and associated read and write station W. 

This is in complete contrast to the prior art of EP 436 497, where use is 

made of a transponder with two antennas, an electrostatic and a lDagnetic 

antenna and which in each case 1111st be very closely and accurately posi­

tioned with respect to its counterpart and in fact accurate to mm. in order 

to permit a co111RUnicetion. This is only possible in slot machines, where 

only circular, rotationally symmetrical chips and antennas of a specific 

size and a precisely defined location have to be read, so that here in each 

case the two antennas must be very accurately and closely positioned. 

However, said known transponder and antenna construction cannot be used for 

-other chip types with different shapes and sizes and tn·' particular not for 

table games •. 

Pigs. 4a to 4f show examples of possible different chip shapes, i.e. 

circular, rectangular, round or polygonal chips and having different 

antenna arrangeaents 15. It is always possible to integrate a'relatively 

large-area antenna 15 into the chip, so as to permit a wide communications 

range. As shown in figs. 4a and 4b, preferably the m1nim11Dl antenna dia­

meter DA or DAl in the rectangular case is at least half as large as the 

ninimum diameter-DJ or DJl of the chig.- Preferably said minimum antenna 

diameter DA, DAl is min 20 ... In fig. 4c the antenna area FA, which is 

covered with the antenna loop 15, is shown in relation to the chip surface 

PJ. Preferably the antenna· area FA is at least half aa large as the chip 

surface FJ. 
.·· 

Pig. 5 illustrates the commmicatiou 20 between a read and write.station 

WR with· security mdule 25 and a da:ta carrier Ml or chip l. the necessary 

electr011agnetic 1tP field energy 20a (e.g. with a carrier frequency of 13 

!lllz) together with the 110dulated information 20b froa the read and write 

station Wit. is trana'llitted to the data carrier MI, where the field energy 

is received by the antenna 15 and used for operating the passive data car~ 

rier KI and. for transmitting encoded information ZOb to Wll. A par~icularly 

rational performance of an information transmission consists of modulating 
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the carrier frequency in one direction e.g. from the read and write station 

WR to the data carrier KI by pulse modulation and by load.1ll0dulation in the 

opposite direction (from Ml to Wll). 

P:l,g.. 6 illustrates the interceptionproof sequence of said coimunication 

between the read and write station. ~ and a data carrier KI. As soon as a· 

data carrier MI enters the field of a read and write station WR autmnatic~ 

ally the sequence of synchronizing WR and Kl colllllences. For each new 

identification process the read and write.station WR pro-

. duces new initialization data 21 (e.g. in the fora of random numbers) and 

transmits same to the data carrier Ml (20.1). Here there is a combining 

of said initialization data 21 with a permanently stored encoding code 

(22) of the data carrier. The coded result (a code word) is then transmit-

. ted back to the. read and write station (20. 2). This information is decoded 

.in the security· aodule 25 and checked (23), i.e. is decoded with the code 

(22) also stored in WR and co11Pa~ed With the original, random initializa­

tion data 21. ·.On the basis of this result WR can establish the type of 

aediua KI involved. Subsequently and.without interruption there can be a 

synchronized c~maunication {20.3) between the read and write. station WR and 

the data carrier MI. 

~ith this method the clock generators and code generators of 'WR and MI are 

synchronized. J\f ter concluding or bre~king off a communications process, 

each new co1111Unication must recomaence with new initialization data 21. A 

record1.ng of t)e transmitted data and subsequent feeding back into the 

field. 1s consequently iapoasible, because the original initialization data 

21 .are no longer valid. Thus, no functioning chip forgeries are possible. 

In addition, the tran811itted data as a result of CRC, in connection with 

the useful data are coabined with master data of the data carrier Ml. thus, 

faulty data transld.ssiona are excluded. This is particularly important if 

value :changes authorized by a read and write station are written into a 

data carrier ·ltl and the nev recorded data aust be checked before they 

receive their validity. With this co1111lUn1cat1ons sequence of the inventive 

chip it is ensured that there can be no interception of the communication 

for forging chips. 
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Fig. 7 shows a check station 30, which is formed by a decentralized, auto­

nomous read and write station WR and an individualizing or separating 

device 35. In the individualizing device 35 randomly supplied chips l are 

individually separated and then each chip is individually detected and 

simultaneously read and checked by the read and write station. As a 

result of this check the chips are given one of the three following cate- .· 

gories: correct (31), incorrect (32) or no (33) identification res·ponse. · 

Categories 32 and 33 can for security purposes be checked again and it can 

then be clarified wlwther a forgery or attempted forgery is involved, or 

whether there is.a defect of the chip data carrier MI, so that the corres­

ponding measures can be taken. IJlportance is also attached to the attain­

able large co11111UDication range a·ccf. fig. la) Within wbich the secured 

colllaUllication takes place between the antennas 15 and 24 of chip l and WR. 

· It can be several dll, e.g. 20 to 80 cm. 

Another i111POrtant function is fulfilled by an automatic sorting station 40 

according to fig. 8. A small quantity.of supplied chips 1 of different 

types and With different values are first individualized (35) according to 

fig. 7 and checked by a read and write station WR and any incorrect chips 

(32, 33) are detected and separated. The correct, valid chips (31) are 

subsequently conveyed on into a sorting device 45, where each chip. in 

accordance with a predetermined value. is placed in an associated stack 

46.1, 46.Z, 46.>. - Using said station·40 it is possible to rapidly and 

autoaati.cally sort chips with different values and shapes, e.g. maintaining 

uninterrupted:.Jambling on tables With a large chip circulation. 

Pig. 9 shows a value aodi.fication station 50 comprising an individualizing 

device 35 and a special read and write station WR With value mdification 

eoapetence for· associated, special chips, which are also programmed for 

value chaagee and consequently have a variable value memory 12.3, which is 

writeable by authorized value llOdification stations 50 (With a variable . 

value)". 

Although in games use is mainly made of chips with a clearly defined, 

visible, fixed value, applicatio~s exist for value changes of chips, which 

off er large advantages and can cover additional applications. 
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1. Fixed value chips, which must clearly maintain their value for the 

player during the casino opening hours, can be checked on return to the 

cash desk and subsequently set to zero during storage and conversely are 

only loaded to the fixed value on issue. Thus, such fixed value chips only 

receive their valid value during regular gambling operations and-outside 

these are invalid and consequently valueless. Any theft of such chips 

rendered invalid, e.g. frmn the strongroom, would consequently be Pointless 

from the outset. 

2. Another application consists in value change games, in which e.g. 

chips of one particular colour are alloca·ted to each player and he can 

check. the value of bis chip colour for each new game and also wi.th a new 

value. In this: case the value (1.0, 1.1,· 1.2, 1.3) is rewritten in~o the 

·value ..-or;y 12.3 of a chip by the value 1ll0d1f1cation station 50. 

3. Another application relates to chips as value cards or chips, which 

are loaded with a specific 1ll0netary value and can be consuaed down to the 

value zero at consumption .points (65, fig. 11) for acquiring different 

s~rvices. In casinos these are e.g. restaurants, bars, kiosks, shops, cos­

metics, etc. 

4. Another variant as an "account value chip" in value galling areas 66 

consists of the value memory 12.J consantly tracking this account chip by 

special value aodification stages 50 in a continuous manner by debiting 

saae uses and_~redit notes in the case of winning. An access conditi.on to 

such value game areas 66 (fig. 11) 1111st be an adequate account rating of 

the value memory 12.3, which at least corresponds to the game uae. Advan­

tageously for the value M110ry 12. 3 an admissible value range is-' predeter­

llined and only Positive values are allowed ·(no debts) up to a given 

aaximml value. 

In principle, the higher the value of a chip or the higher the possible 

aaxilma value in a variable value memory 12.3, the greater the security 
demands made with respect to forgery and falsification attempts. 

However, most chips have a low value. Most chips circulate, e.g. in slot 
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machines, for the lowest value stage. A major problem in the case of the 

present invention was to create a new chip system With which all types and 

values of chips are possible in all applications and which are universally 

usable in all casinos. The chips for the lowest values must be as easily 

and inexpensively manufacturable to ensure that ~heir manufacturing costs 

are no higher than the lowest chip value, but whi.ch still fulfils such high 
. . 

security requireaents that forgery-proof chips of the highest value stage · 

can be produced. Tb.is is possible for the first time With the chip accord­

ing to the 1nventiolh 

It 1s consequently also possible, according to the same principle, to 

have chips of a low value class la for lower chip values and chips of a 

higher value class lb for higher values, the hi.gher value chips lb being 

-additionally equtppable With larger memories, additional and JID~e compli­

cated codes, larger antennas, etc. and which can also be mre sharply 

monitored by the associated, correspondingly programaed read and write 

stations WR., which further increases security against forgery. 

Fig. 10 shows a gambling means 60 with chi.pa l and numerous autonomous, 

central read and write stations WR used in different functions, namely in 

check stations 30.1, 30.2, 30.3, in sorting stations 40.1, 40.2 and 40.3 

and in value modification stations SO.l, 50.2, including debiting stations 

SS. In addition~to said central function said stations or the read and 

write stations Wk are also connected to a master computer 75. Thus, 

additional fu~~tions are possible for inputting further prograas, for the 

detection, evaluation and f.urther p.rocessing of the operating data of thC!I 

different read and write stations WR. and also the chips 1 used. These 

fuctional stations 30., 40, 50 are used accordi.ng to fi.g. 11 at .. different 

locations in a casino 60, i.e. at entrance cash desk.a 61, at chip and coin 

cash desks 62, at gaabliag tables 63, at slot machines 64 and at various 

cona'QllPtlon points 65 with de~ting stations S5. As an example is illus­

trated· here that chips of tw clifferent claaaes can be used, na•ly low 

value chips la on slot .. chines 64 and higher va~ue chips lb at ga•bling 

tables 63 (with grand jeu) and in the fora of value card chips le at 

consu11>tion points 65 and in value game areas 66. It is again illustrated 

that the inventive chip 1, la, lb, le can be universally used throughout 
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casinos and gaming installations, which was not possible with chips up to 

now. 

Fig. 12a illustrates the hierarchic authorization concept A valid for all 

data carriers MI and for all read and write stations VR., as well as for all 

authorization data carriers AMI and all programming stations VR.I of the 

systea and which has hierarchic organization stages or levels OLO, OLl, OL2, 

OL3, OL4, etc. 

The higher stage of organization level OLO corresponds to the systea stage, 

i.e. the owner 10 of the coaplete system. 

_:rhe next lower stage OLl corresponds to various, independent users 101, 

·102, 103 of the system, e.g. different casino companies. 

The next lower stage-OL2 corresponds to different applications 101.1, 

101•2 of a user 101, e.g. different casinos. of the company 101. 

The next stage OL3 corresponds to different areas of a use or application, 

e.g. area 101.11 of casino 101.1 and areas 101.21, 101.22 of casino 101.2 

in the fora of different stations, game types, etc. within a casino. 

The next stage Ot.4-corresponds to diffeTent subareas of 101.21, 101.22 

(• OL3), e.g. lOf.211, 101.221 (in· OL4), etc. 

'With this hierarchic authorization aystea it ia ensured that in no way can 

different users 101, 102, 103 influence one another, but still a user, e.g. 

101 can freely establish the organization in his area, 1.e. as froila OL2. 

Thus, the authc)ri&ation SJ"•-tea A mat be necessarily uintained up to at 

least s·tage OLl. This la illustrated by the separation line 70 in fig. 12. 

This guarantees that no 111suae of any type is possible froa thi.s side; e.g. 

with chips of a cU.f f erent ca•ino CQllPany (because chi.pa of 101 are not 
. . 

generally authorized in 102 and 103). 

With each step downwards by an organization stage froa OLn to OLn+l in this 

authorization systea, the authority of the data carrier is limited, so that 
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it can only be valid downwards, i.e. for organization stages with a higher 

nuaber. 

Thus, in the data carrier MI of a specific organization stage are necess­

arily written, i.e. virtually bequeathed all the permanently fixed data of 

the higher organization stages, as is illustrated in fig. 12b. For each 

lower organization stage OLn+n an additional aemary part is permanently 

written in the memo~ 12 and simultaneously all the data of the higher 

organization stage Of;n are taken over, i.e. successively e.g. 10, 101, 

101.l, 101.11 are written into the aelllOry parts of organization stages OLO, 

OLl, OL2, OL3. 

_This principle is made clear in fig. 13, which illustrates the production 

·or initialization of chips with data carriers MI. All the systea data 

carriers au.at 'be produced as a slave. medium 72 by aeans of a master mediua 

71 (as the authorization data carrier AMI) and a special programming read 

and write station WRI. Onto a new, as yet unwritten data carrier MI of the 

aystea is neceaaartly additional,.ly tr.anaferred, i.e. bequeathed or 

imprinted a non-erasable basic data set of the master mediua 71 on the 

slave medium 72. This also takes place accordillS to the rules of the 

hierarchic authorization system A. The produced daca car-rier KI (as slave 

medium 72) is also initialized by the master medium 71 as the authorization 

data carrier AMI; this initialization-ts the prerequisite for theauthor­

ization for use of the data carrier and therefore the chip 1 in the systea. 

Only i~itializ.t.d data carriers KI are authorized as valid by the system 

read and write stations n. 

The 118XillUIR possible security level achieved with the invent1v~ c~ip can be 

sU1111arized as follows: 

Bach gambling chip with data carrier contains a fixed programaed, non-. 

copiable and nonreadable prograa With coding algorithms, as well as uon­

cop:a,able a'Qd invariable ilaater data with a unique record nuaber. 

The data carriers KI cannot be c~pied, the copying of all data froa one 

data carrier to anocher is not possible and imitation of a data carrier is 
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impossible. 

Data transmission from the read and write stations WR to the data carriers 

Kl is protected by the nonreadable and noncopiable encoding algorithms. 

A recording_ of the transmitted data and subsequent feeding in again is 

impossible, because new random sequences are produced for each identif ica~ 

tion process. 

The consistency of the data is ensured, because transmission errors are 

detected by check s1111 control CRC and newly written in data are checked by 

an acknowledge announcement. 

-As a result of the ~erarchic authorization system it is ensured that 

different users of this system can in no way influence one another. 

This leads to a forgery-proof, but still very cost effective gambling chip, 

which is universally usable in gambling installations of all types and 

which gu~rantees troublefree operation. 
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CLAIMS 

l. Gambling chip (1) with integrated electronic data carrier, character­

ized in that the chip has a passive data carrier MI with processor (11), 

control electronics (13) and memory (12), as well as an antenna (15) for 

transmitting RF signals (ZO) surrounded on both sides by an electromagnet~ 

ically transparent casing part (2), the meaory having invariable, non­

copiable master data with a unique record number (14) and that with the 

chip is associated ac least one decentralized, autonoaous read and write 

station WR, with ~hich the data carrier MI can be read and written, the 

data carrier !II being initialized by an authorization system, and that for 

contactless co1111Un1cation between the data cart:ier MI and read and write 

station WR, the latter producing new initialization data (21) for each 

·identification process and same are transllitted to the data carrier MI 

(20.1), which is collbined with a permanently stored encoding code (22) of 

the data carrier KI and in said coded form are returned (Z0.2) to the read 

and write station, where said information is decoded and checked (23) in a 

security W>dule (25) of the read and write station n and subsequently 

there is a synchronized c01lmllllication (20.3) between the read and write 

station WR and the data carrier MI. 

2. Chip according to claim l, characterized ~n that the m.iniliUl• diameter 

DA, DAl of the antenna is at least halr as large as the minimum diameter 

DJ, DJl of the chip. 

3. Chip according to claia 1, characterized in that the minimum antenna 

diameter DA, DAl is at least 20 ma. 

4. Chip according to claim 1, characterized in that the antenna· has a 

surface· area PA at least half the covering surface PJ of the chip. 

5. Cbi.p according to claia 1, characterized in that the antenna (15) and 

data carrier KI are constructed in one piece. 

6. Chip according to claim 1, characterized in that the antenna and data 

carrier MI are placed on a printed circuit (16). 

' 
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7. Chip according to claim 1, characterized in that the data carrier MI 

has an EEPROM {lZ) and an ASIC {11). 

8. Chip according to claim 1, characterized in that with the RF signal 

(20) simultaneous transmission takes place of energy (20a) and in.formation 

(ZOb) froa the read and write station WR to the data carrier MI. 

9. Chip according to claim 1, characterized in that the information trans­

mission in one direc•ion takes place by pulse Width aodulation and in the 

other direction by load modulation. 

10. Gbip according to claim. 1, characterized in. that a new randoa number is 

_produced as initialization data (Zl) for each -identification process. 

11. Chip according to claill 1, characterized in that the data carrier MI 

contains a check sua control (cyclic redundancy check) cac in which useful 

data are combined with master data of the data carrier. 

lZ. Chip according to claim 1, characterized in that the data carrier MI 

has a variable value memory (12.3), which is writeable and therefore vari­

able by an authorized read and write st·ation 'WR. 

13. Cbip according· to claim 12, characr:erized in that the valu.e memory 

(12.3) can be loaded with a specific monetary value by specially authorized 

read and writ~_stations VR, said value being clebitable by further author-

1.zed, special read and write stations WR. as debi.ting stations (55) at 

consumption points (65) up to a maxillUll value zero. 

14. Chip according to claia 12, characterized in that the· value iaeaoey 

(lZ.3) is variable up to a predetend.nable, maxillwa value by special read 

and write stations WR at value sa• areas (66) by crediting alid debiting 

and the value of the value .. .,ry (12.3) is checked as an access condition 

to these value game areas. 

15. Station for checking (30) chips according to claim 1, characterized 

in that the station has an autonomous, decentralized read and write unit WR 
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and an individuaiizing device (35), so that the chips supplied are indiv­

idually detected and simultaneously read and checked by the read and write 

unit WR. 

16. Station according to claia 15, characterized in that with the trans­

aission takes place an association of chips in one of the three following : 

categories: correct (31), incorrect (32) or no (33) identification response. 

17. Station accordin5 to claia 15 for checking and sorting (40) chips, 

characterized in that the value of the chip i.s established in the read and 

write station 'W1l and then the chips are subsequently placed in a stack (46) 

with the same value by means of a sorting device (45). 

-18. Station according to claia 15, characterized in: that the read and write 

unit WR has a value modification competence in a predeterained value range. 

19. Installation (60) for gambling casinos with several chips according to 

claim 1 and vi.th several associated. autonomous, decentralized read and 

write stations WR connectable to a •ster, central computer unit (75) and 

evaluatable by the latter. 

20. Installation according to claia 19, characterized in that the read and 

write stations WR. are used at several-points such as ent~ance cash desks 

(61), chip and coin cash desks (62), gambling tables (63), slot machines 

(64) and consn!Ption points (65) and are used with different functions, 

naaely as checking stations- (30), sorting stations (40) and/or value 

modification stations ( 50). · 

21. Installation accord1ng to claila 19, characterized in that the chips 

(1) ar• subdivided into a higher value class (la) and a lower value class 

(lb), the higher value chips (la) having data carriers HI with larger 

aemoriea (12), antennas (15) and more coaplicated codes (22) and conse­

quently a higher forgery security than the lower value chips (lb). 

22. Kethod for initializing a chip according to claim l, characterized in 

that a hierarchic authorization systea A valid for all the data carriers Kl 
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of the chips and for all the read and write stations. WR is established and 

prior to use each data carrier MI must be initialized. so that it is recog­

nized as valid and authorized in the read and write stations 'WR and in 

which the data carrier MI is initialized by means of a special authoriza­

tion data carrier AMI and a special programming read and write station WRI. 

23. Method according to claim 22, characterized in that each data carrier 

MI of the systeill must be produced as a slave mediua (72) by means of a 

master authorization-data carrier AKI as the master medium (71), necess­

arily a no longer variable basic data set of the master medium being 

transferred (bequeathed) to the slave medium. 


