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(57) ABSTRACT 

A method for recognizing time-variable functional states, 
e.g., in the course of a pro-gramming process, in RFID 
systems is disclosed, Which includes at least one transponder 
or remote sensor and at least one base station, Which 
transmits data and/or poWer to the transponder or sensor by 
a carrier signal. According to the invention, after a speci?ed 
process state is attained at least one con?rmation symbol is 
transmitted by the transponder or sensor to the base station. 
As a result, no unfavorable “Worst case” scenario has to be 
provided for chronologically controlling time-variable pro 
cesses because the base station is able to clearly recognize 
the beginning and end of the process, as Well as the state 
thereof. RFID systems or remote sensor systems can thus be 
controlled more quickly and more reliably, resulting espe 
cially in reduced costs. 
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METHOD AND DEVICE FOR RECOGNIZING 
FUNCTIONAL STATES IN RFID OR REMOTE 

SENSOR SYSTEMS 

[0001] This nonprovisional application is a continuation 
of International Application No. PCT/EP2005/003800, 
Which Was ?led on Apr. 12, 2005, and Which claims priority 
to German Patent Application No. DE 102004018558, 
Which Was ?led in Germany on Apr. 14, 2004, and Which are 
both herein incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The invention relates to a method for recognizing 
time-variable functional states in RFID systems With at least 
one transponder or remote sensor and at least one base 

station, Which transmits data and/or poWer to the transpon 
der or sensor by a carrier signal. Furthermore, the invention 
relates to a device on a transponder or remote sensor for 

time-variable, process-dependent control of a data transmis 
sion in RFID or remote sensor systems With at least one base 
station and at least one such transponder or sensor. 

[0004] 2. Description of the Background Art 

[0005] In recent years, automatic identi?cation methods, 
also called auto-ID, have been Widely used in many service 
sectors, in acquisition and distribution logistics, in com 
merce, in production, and in material ?oW systems. The goal 
of auto-ID is the extensive provision of information on 
persons, animals, objects, and products. 

1. Field of the Invention 

[0006] An example of such auto-ID systems are the chip 
cards, commonly used today, in Which a silicon memory 
chip by mechanical-galvanic contacting is provided With 
poWer, read out, and optionally also reprogrammed by a 
reader, the so-called base station. In this case, the acquisition 
device is routinely called the reader, regardless of Whether it 
can only read or reWrite data. 

[0007] RFID systems include tWo basic components, 
namely, the transponder or sensor in the case of a remote 
sensor system, i.e., an application-speci?c integrated circuit 
(IC) With a coupling element, such as a dipole antenna as the 
transmitting and receiving device, and the base station, 
Which typically has a high-frequency module (transmitter 
receiver) and a coupling element. Data are transmitted both 
from the base station to the transponder or sensor (forward 
link) and in the opposite direction (return link). 

[0008] In RFID systems, the data carrier, the transponder 
or sensor, can be supplied With poWer not only through 
galvanic contacting but also contactless With use of electro 
magnetic ?elds Within the radio frequency (RF). Transpon 
ders or sensors Without any independent energy source are 
called “passive” transponders or sensors. Those With an 
(additional) independent energy supply, e.g., by a battery, 
are called “semi-passive” transponders or sensors. 

[0009] Such RFID systems, Whose range is considerably 
greater than 1 m, Work With electromagnetic Waves in the 
UHF and microWave range. In this case, a backscattering 
method, called the backscatter principle because of its 
physical operating mode, is used predominantly during the 
course of Which a portion of the energy arriving at the 
transponder or sensor from the base station is re?ected 
(backscattered; so-called backscattering) and in so doing is 
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optionally modulated for data transmission: The IC receives 
via the coupling element a high-frequency carrier, desig 
nated hereafter also as the carrier signal, Which it transmits 
by suitable modulation and backscattering devices partially 
back to the base station. 

[0010] The transponders and sensors, named above as 
components of such a system, are also typically, as Well as 
generalized hereafter, called tags. 

[0011] For certain applications, the aforementioned tags 
have a Writable memory, such as an EEPROM or the like, 
and are accordingly programmable by a suitable command 
from the base station. In this regard, in RFID applications, 
particularly during use of purely passive tags, it occurs 
routinely during programming that to achieve increased 
programming ranges for the purpose of assuring a suf?cient 
poWer supply for an appropriate process duration, the allo 
cated programming time (duration) must be lengthened. An 
appropriately designed RFID system must then reserve 
suf?cient derivative time in the control case, Which disad 
vantageously leads to lengthening of the communication. 
Furthermore, the programming time can be different also 
When different memory technologies are used. Furthermore, 
it can occur in sensor applications that a measured value is 
available only after a certain, variable time. 

[0012] “Processes” Will also be used as a general term 
hereafter instead of sequences of operations such as pro 
gramming, a reading process, a measurement, or the like. A 
process state thereby is understood to be a quantitative 
and/or qualitative progression of the process, e. g., its ending, 
particularly in conjunction With an evaluation of the process 
result, such as “successfully completed” or “not successfully 
completed.” 
[0013] A prior-art approach to avoid the aforementioned 
disadvantage is the use of so-called autoincrement or auto 
decrement techniques. In this case, after completion of a 
process, such as programming, for example, by a short 
command (shortened compared With the process command), 
an additional data stream is transmitted from the base station 
to the tag, Which is then immediately programmed, Without 
an associated (memory) address being transmitted, because 
it Was automatically changed (by autoincrement/autodecre 
ment). Alternatively, the same datum is programmed in the 
next address (also by a suitable short command). In this case, 
it is to be regarded as particularly disadvantageous that after 
completion of such a process sequence, the entire memory 
must be read out to assure that all data Were saved, Which in 
turn represents a considerable additional time expenditure. 
Moreover, a transmission is then no longer possible in regard 
to quality of the programming (dWell time, data retention 
time). 
[0014] In the Palomar protocol (cf. ISO submission ISO/ 
IEC 18000-6 WD Mode3 of 1, Feb. 2002), information on 
the quality of the programming is transmitted in a status 
Word after a programming process. This technique, hoWever, 
disadvantageously requires that this status Word is requested 
also in fact after completion of the programming. 

[0015] The German patent application DE 103 56 259, 
Which corresponds to US. Publication No. 20050122651, 
Which is herein incorporated by reference, discloses a 
method by Which a tag automatically adjusts the program 
ming time to the conditions of the ?eld or to a poWer source 
supplying it. 
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[0016] DE 101 38 217 A1, Which corresponds to Us. 
Publication No. 20030133435, Which is herein incorporated 
by reference, relates to a method in Which to transmit data 
by a header section in the data protocol, by Which a number 
of symbols used for coding in the data ?eld and their 
identi?cation are de?ned, the data rate is adjusted to the 
communication conditions. In this case, the data rate can be 
substantially increased by reducing, for example, the num 
ber of symbols and/or simplifying their identi?cation at a 
large communication distance. 

[0017] Furthermore, it is knoWn in conventional program 
ming applications to again provide data for control after 
their programming. In this case, it is to be regarded as 
particularly disadvantageous that Whether the data are noW 
present can hardly be veri?ed in this Way; information on the 
retention time cannot be derived, hoWever. 

[0018] Another obvious solution to the aforementioned 
problem is to search for a load change signature in the 
“transmit signal” of the tag: If a purely passive tag is used, 
a load change affects the aforementioned transmit signal 
(backscatter signal) of the tag behind its routinely present 
rectifying means to generate a supply DC voltage from the 
alternating ?eld poWer transmitted by the base station. After 
this change, the base station can search by observing its 
incoming signal. In this case, hoWever, it is to be regarded 
as particularly disadvantageous that, on the one hand, in a 
noisy environment a single load change is not received 
reliably and that, on the other, in semi-passive tags a load 
change does not affect the backscatter, because the poWer 
supply of the tag does not come from the ?eld by de?nition. 
For this reason, this type of detection cannot be used 
particularly in mixed systems, i.e., systems supporting both 
passive and semi-passive tags. 

[0019] If, moreover, a time-variable process is integrated 
into the system, e.g., computational determination of a 
certain parameter, measurement of a physical parameter in 
the sensor applications, or the like, Which routinely only has 
little effect on load behavior and thus on backscatter, rec 
ognition of the process state is also not possible in the 
manner described above. 

[0020] GB 2 308 947 A, GB 2 390 508 A, U.S. Pat. Nos. 
6,720,866 B1, and US 6,712,276 B1 are directed to methods 
and devices, Whereby sensor data is transmitted from a 
transponder to a base station. 

SUMMARY OF THE INVENTION 

[0021] It is therefore an object of the present invention to 
provide for monitoring time-variable processes in RFID or 
remote sensor systems, Which avoid at least the disadvan 
tages presented above. 

[0022] The method according to an embodiment provides 
for recognizing a state of a programming process Within a 
transponder or remote sensor in RFID systems With the at 
least one transponder or remote sensor and at least one base 
station, Which transmits data and/or poWer to the transpon 
der or sensor by means of a carrier signal, Whereby the 
programming process is initiated by sending a signal via the 
base station, and after a speci?ed state of the programming 
process is attained, at least one con?rmation symbol that is 
asynchronous to the signal of the base station is transmitted 
by the transponder or sensor to the base station. 
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[0023] Due to the asynchronous transmittance of the con 
?rmation symbol, a time-optimal ?exible indication of a 
process state is possible, While at the same time, by fore 
going synchronization tags (so-called notch signals, modu 
lation dips) transmitted by the base station, interferences 
With parallel communication processes are avoided. 

[0024] Furthermore, to attain the aforementioned object, 
the invention creates a device on a transponder or remote 

sensor for time-variable, process-dependent control of a data 
transmission in RFID or remote sensor systems With at least 
one base station and at least one transponder or sensor, 
comprising: an oscillator to generate an oscillator signal at 
a ?rst frequency; a frequency divider to generate a con?r 
mation signal at least one second frequency from the oscil 
lator signal; and a modulator to generate a con?rmation 
symbol to be transmitted to the base station depending on a 
state of a programming process Within the transponder or 
remote sensor, Whereby the programming process is initiated 
by sending a signal via the base station, and the con?rmation 
symbol is transmitted asynchronous to the signal. The afore 
mentioned frequency divider, hoWever, according to the 
invention, needs to be present only if an auxiliary carrier is 
to be output for transmitting the con?rmation symbol (see 
beloW). 

[0025] With the use of the method of the invention, 
particularly With the use of a device according to the 
invention, the base station can promptly recogniZe the state 
of a particular process, Without having to resort to in?exible 
and routinely time-unfavorable presettings. 

[0026] According to an embodiment of the method of the 
invention, Which is used particularly in loW-frequency sys 
tems, e.g., in the range of 125 kHZ or 13.56 MHZ, it is 
provided that a frequency of the carrier signal is divided to 
generate an auxiliary carrier and this is used as the con?r 
mation symbol, as has already been discussed above. Alter 
natively, for this purpose, an internal oscillator frequency of 
the transponder or sensor is divided to generate an auxiliary 
carrier and this is used as the con?rmation symbol. 

[0027] An “auxiliary carrier” is understood hereafter, 
according to the usage in radio technology, to be an addi 
tionally introduced clock frequency fH, With Which, for 
example, during a transmission, based on load modulation of 
a carrier signal, from the tag to the base station an additional 
load resistor for the purpose of modulation in the tag is 
turned on and off. As a result, tWo spectral lines arise at a 
distance of :fH around the transmitting frequency fs, (of the 
carrier signal) of the base station (see FinkenZeller, RFID 
Handbook, 3rd edition (2002), Hanser, pp. 4411‘). 

[0028] According to another embodiment, depending on 
the state of the programming process, an auxiliary carrier, 
prede?ned in each case, is transmitted as a con?rmation 
symbol. If, for example, programming of the tag Was suc 
cessful and a speci?c data retention time can be assured, an 
auxiliary carrier of a ?rst frequency fHl, is used; if the 
retention time cannot be guaranteed, a second frequency fH2 
is used. In this Way, the base station alWays receives a clear 
signal on the basis of Which it can initiate prede?ned 
additional process steps. Another further embodiment of the 
device of the invention includes a modulation control unit 
functionally connected to the frequency divider to control 
the frequency of the con?rmation signal, Whereby an oper 
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ating mode and/or frequency of the oscillator or oscillator 
signal can be controlled depending on the time-variable 
process states. 

[0029] In a further embodiment of the method of the 
invention, it can be provided that a divider ratio of the carrier 
signal and the con?rmation signal is derived from a symbol 
of a return link header transmitted betWeen the base station 
and the transponder or sensor. Thus, it can be assured in a 
simple Way that the auxiliary carrier is Within a certain 
frequency range at all times to be able to be picked up in 
particular by suitable receiving devices of the base station. 
According to a further embodiment of the method of the 
invention, a de?nition, contained in the return link header, of 
a logic “0” symbol or a logic “1” symbol is thereby used to 
derive the divider ratio (provided an auxiliary carrier is to be 
output) or directly to generate the con?rmation symbol. In 
latter case, a logic “0” stands for a failed process perfor 
mance; “1” means that the process Was successfully com 
pleted. 
[0030] Alternatively, a coding reference symbol, con 
tained in the return link header (cf., e.g., ISO 18000-8 WD 
Mode3 of 1, Feb. 2002), can be used to derive the divider 
ratio. According to another variant, a pulse-pause ratio for 
the transmission of the con?rmation symbol can be derived 
from a symbol of the return link header transmitted betWeen 
the base station and the transponder or sensor, for example, 
a ratio of 25% to 75% of a time duration of the correspond 
ing symbol for transmitting a logic “0” and a ratio of 50% 
to 50% for a logic “1.” 

[0031] The transmission of the con?rmation symbol can 
end after a prede?ned number of transmission processes, 
e.g., after 8 or 16 transmission processes. In this Way, it is 
possible to recogniZe Whether, When several tags are present 
in the ?eld, all of these tags have ended the process 
execution or the transmission of the con?rmation symbol. 

[0032] To improve the signal-to-noise ratio further, during 
derivation of the auxiliary carrier frequency from the afore 
mentioned header, the transmission of the con?rmation 
symbol according to the invention can occur under base 
station control, Within a frequency domain With a loW noise 
poWer. For this purpose, the device of the invention can 
include a memory for storing the time step signal, received 
by the base station, to establish the frequency of the con 
?rmation symbol. 

[0033] A prede?ned time step can continue to be counted 
repeatedly in the transponder or sensor to synchroniZe the 
transmission of the con?rmation symbol, Whereby the time 
step is preferably combined Within a forWard link betWeen 
the base station and the transponder or sensor. 

[0034] In a further embodiment, a device of the invention 
accordingly has a counter for continued counting of the time 
step to synchroniZe transmission of the con?rmation sym 
bol. 

[0035] If the continued counting also occurs With a con 
stant ?eld, i.e., if no data transmission to the tag occurs, it 
is possible to achieve a substantially synchronous transmis 
sion of the con?rmation signal When several tags are present 
in the ?eld of the base station. The signal-to-noise ratio can 
be further improved in this Way. To that end, it is further 
provided according to the invention that the transmission of 
the con?rmation symbol after a time n><m><R1 occurs after 
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the provision (transmission and storage) of the time step, 
Whereby neN, n>0, R1 designates the time step, and the 
value of m depends on a stipulated coding of the con?rma 
tion symbol, e.g., me{%, 1/2, 1}. 

[0036] Furthermore, a device according to the invention in 
an embodiment preferably has a sWitch, such as a multi 
plexer, for sWitching betWeen a data modulation stream and 
a con?rmation modulation stream of the transponder or 
sensor. 

[0037] Further scope of applicability of the present inven 
tion Will become apparent from the detailed description 
given hereinafter. HoWever, it should be understood that the 
detailed description and speci?c examples, While indicating 
preferred embodiments of the invention, are given by Way of 
illustration only, since various changes and modi?cations 
Within the spirit and scope of the invention Will become 
apparent to those skilled in the art from this detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] The present invention Will become more fully 
understood from the detailed description given hereinbeloW 
and the accompanying draWings Which are given by Way of 
illustration only, and thus, are not limitive of the present 
invention, and Wherein: 

[0039] FIG. 1 shoWs schematically an RFID system With 
a reader and a number of tags (transponders or remote 
sensors) Within the response range of the reader; 

[0040] FIG. 2 is a block diagram ofa tag according to FIG. 
1; 

[0041] FIG. 3 is a block diagram of a modulation control 
unit of FIG. 2; 

[0042] FIG. 4 is a schematic draWing of return link head 
ers transmitted by the base station; and 

[0043] FIG. 5 is a How chart of a time-variable program 
ming. 

DETAILED DESCRIPTION 

[0044] FIG. 1 shoWs an RFID system 1 With a reader 2 in 
conjunction With a suitable sending and receiving device 2', 
such as a dipole antenna, and a number of transponders 
3.1-3.4, Which together are located Within a response range 
A of reader 2. 

[0045] A data stream D transmitted by reader 2 or sending 
device 2' is received substantially simultaneously by all 
transponders 3.1-3.4. The data transmission from reader 2 to 
a transponder 31-34 is described beloW as a forWard link. 
The transponders 3.1-3.4 respond at least to a completed 
data transmission from reader 2 via the return links R (return 
link), Whereby some of the energy coming in from reader 2 
together With the data D at transponder 31-34 is re?ected 
(backscattered) and thereby is optionally modulated for data 
transmission from transponder 31-34 to reader 2. During 
use of a full duplex-capable system 1 (simultaneous trans 
mission in the forWard and return link), a data transmission 
to reader 2 can also occur even during the forWard link. 

[0046] Although here and beloW, sometimes only tran 
sponders are discussed, the present invention can of course 



US 2007/0030125 A1 

also be used in systems With a number of remote sensors, 
optionally also in conjunction With a number of transpon 
ders. 

[0047] FIG. 2 shoWs schematically With use of a block 
diagram a transponder 3.1-3.4 of the RFID system 1 of FIG. 
1, here in an embodiment as a remote sensor. The transpon 
der/sensor 3.1-3.4 accordingly has at least one integrated 
circuit (IC) 311 and a (dipole) antenna 3b as the only external 
Wiring for transmitting and receiving data D, R including 
commands or control signals (e. g., modulation dips or notch 
signals) and optionally poWer. Furthermore, the transponder/ 
sensor 3.1-3.4 according to FIG. 2 has a memory 30, such as 
an EEPROM, particularly for storage of the data received by 
the base station, and a counter 3d for continued internal 
counting of time steps (see beloW). Optionally, furthermore, 
additional a poWer supply 3e is present, such as a battery, 
When this is a semi-passive transponder/ sensor 31-34, 
which is indicated by the broken lines in FIG. 2. 

[0048] In functional connection With a process control/ 
computing device 3]; the transponder/sensor 3.1-3.4, fur 
thermore, has a sensor 3]’, for example, for measuring 
ambient temperature, pressure, etc. The process control/ 
computing device 3f serves the transponder/ sensor 31-34 as 
a type of state machine to perform logic operations, and has 
the additional capacity of storing variable states. In the 
indicated exemplary embodiment, thus measured values 
supplied by the sensor 3f’can be processed, converted, 
stored, and optionally evaluated. Therefore, if the measuring 
process performed With the aid of sensor 3]’, due to the 
variable measuring duration possibly depending on the 
ambient parameters, is regarded as a time-variable process 
running in transponder/ sensor 3 .1-3 .4, Which can be initiated 
particularly by a suitable command transmitted by the base 
station, thus information on an (instantaneous, time-depen 
dent) stage of this process can be obtained by the process 
control/computing device 3f (state machine). Such informa 
tion can relate to the course of the measuring process 
(completed/not completed) or a received or calculated result 
(result meaningful/ faulty). 
[0049] Another example, already discussed above, of a 
time-variable process running in the transponder 31-34, 
which can be monitored by the process control/computing 
device 3]; can be a programming process, for example, in 
memory 30. The time requirement for a successful program 
ming is thereby a function of several time-variable factors, 
such as ?eld strength and ?eld stability, the siZe and location 
of memory 30, guaranteed data retention time, etc. The 
programming process can be completed successfully as a 
function of these factors, With a simultaneously suf?cient 
retention time for the program data, or unsuccessfully (e.g., 
due to insuf?cient retention time). 

[0050] The transponder/ sensor 31-34 in the shoWn 
embodiment also has a modulation control unit 3g, Which is 
described in greater detail hereafter With use of FIG. 3. 

[0051] FIG. 3 shoWs in detail the modulation control unit 
3g of FIG. 2 in functional connection With the process 
control/computing device 3f already discussed above, the 
state machine. Accordingly, the modulation control unit 3g 
(at least in high-frequency applications; see above) ?rst has 
an internal oscillator 3ga, Which, for example, can be made 
as an RC oscillator and Whose frequency or operating state 
(on/o?) can be controlled by the state machine 3f (arroW S1 
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in FIG. 3). Furthermore, there is a frequency divider 3gb 
functionally connected, on the one hand, to oscillator 3ga 
and, on the other, to a multiplexer 3gc. The frequency 
divider 3gb can also be controlled by another control signal 
S2 by state machine 3]. 

[0052] The multiplexer 3gc, according to the draWing in 
FIG. 3, has at least one more input for a data modulation 
stream DM of the data to be transmitted by the transponder/ 
sensor to the base station. 

[0053] DoWnstream to the multiplexer 3gc, the modula 
tion control unit 3g of the invention has a modulator 3gd, 
Which is designed for modulating a carrier signal (not 
shoWn) of the base station for the purpose of transmitting 
data by the transponder/ sensor 3 .1-3 .4 (FIG. 2) via the return 
link R to base station 2. In this case, all common types of 
modulation can be used, for example, by changing the real 
and/or imaginary part of the input impedance of the tag. The 
change of the real part corresponds to a load modulation 
(also: ASK; amplitude shift keying); the change of the 
imaginary part causes a phase modulation (PSK; phase shift 
keying). In practice, these types of modulation are used in 
combination. Finally, the modulation control unit has a 
control device 3ge functionally connected to the state 
machine 3]; Which in turn is set up to control the multiplexer 
3gc (control signal S3) and modulator 3gd (control signal 
S4). 
[0054] The oscillator 3ga, according to FIG. 3, provides 
clock information TI at a ?rst frequency, Which according to 
the shoWn embodiment is supplied to frequency divider 3gb. 
According to the invention, an auxiliary carrier frequency 
fH 1, fH2 (see above) is available as the con?rmation signal at 
the output of the divider; it is controlled by the state machine 
3f (control signal S2) from the state information ZI of the 
time-variable process and thus represents a con?rmation 
modulation stream QM for modulation of the carrier signal 
by modulator 3gd. The multiplexer 3gc, as taught by the 
invention, in accordance With the control device 3 ge (control 
signal S3) sWitches betWeen the data modulation stream DM 
and the con?rmation modulation stream QM and via control 
signal S4 optionally releases the appropriate modulation by 
modulator 3gd, to indicate to the base station the process 
state of the tag by transmitting an appropriate con?rmation 
symbol QS. To this end, the control device 3ge in the shoWn 
embodiment of state machine 3f receives input signals 
IN1-IN5, With the assignment: 

[0055] IN1 time-variable process (programming, measur 
ing process, . . . ) completed; 

[0056] IN2 time-variable process successfully completed 
(suf?cient retention time, reliable measuring result, . . . ); 

[0057] IN3 time-variable process not completed success 
fully; 

[0058] IN4 data modulation released; 

[0059] IN5 con?rmation modulation released. 

[0060] In simpler versions, not shoWn here, of the device 
of the invention, the signals IN2, IN3 can be omitted. The 
actual course of the control (start of the process or of the 
con?rmation; also cf. FIG. 5) can occur in state machine 3]. 

[0061] FIG. 4 illustrates hoW according to the invention 
the return link header RLH, transmitted by the base station, 
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is used to establish the divider ratio, used in the frequency 
divider 3gb, to generate the frequencies fHl, fH2 from the 
internal oscillator frequency, in order to assure in this Way 
that the auxiliary carrier is alWays Within a certain frequency 
domain. With the return link header RLH, the base station 
according to the German Patent Application DE 10 2004 
013156, Which corresponds to Us. Publication No. 
20052006552, Which is incorporated by reference herein, 
transmits modulation references and additional control sym 
bols, for example, for anticollision routines. 

[0062] FIG. 4 shoWs in a) the header signal to be trans 
mitted (level2send) With four subsymbols TS1-TS4, Which 
contains particularly as the second subsymbol TS2 a time 
reference for the data stream modulation in the return link R 
from the tag to the base station. ShoWn beloW this is the 
corresponding modulated signal in various types of modu 
lation: 

[0063] b) NRZI coding (Non-Retum-to-Zero-Inverted: 
Logic “1” corresponds to a change in the modulation 
state and “0” to no change); 

[0064] c) soft NRZI coding (NRZI coding With a time 
displaced edge change); 

[0065] d) FMO coding (“0” corresponds to an arbitrary 
edge in the middle of a bit interval of the length TS2 
and “1” to an edge at the end of an interval); and 

[0066] e) 3phase1 coding (signi?cant value of a char 
acter depending on the time interval to a synchroniZa 
tion mark (notch) of the base station; here: “1” corre 
sponds to a distance TS2/2 and “0” corresponds to 

TS2/4). 
[0067] The time reference from the header RLH is noW 
used to derive the auxiliary carrier frequency for the con 
?rmation symbol QS to be transmitted to the base station 
(FIG. 3). This can occur either directly from the subsymbol 
TS2, or depending on the coding stipulation, from a logic 
“1” or “0” symbol, as described above. Furthermore, the 
subsymbol TS2 can be used With an appropriate selection to 
establish a pulse-pause ratio for the auxiliary carrier. 

[0068] To improve the signal-to-noise ratio of the con?r 
mation transmission, according to the invention, the process 
proceeds preferably further as shoWn in FIG. 5: 

[0069] FIG. 5 shoWs the time course of a time-variable 
process proceeding in a transponder, e.g., programming. 
First, during a ?rst time period I a data stream D With data 
and time references (e.g., TS2; cf. FIG. 4) is received by the 
transponder. One of these time references (here: the sub 
symbol TS2 according to FIG. 4) is stored as time step 
reference R1 in the transponder, e. g., in memory 30 (FIG. 2). 
Next, the programming occurs during time period 11, 
Whereby time step R1 continues to be counted by counter 3d, 
also When the base station transmits a constant ?eld (i.e., no 
information transmission to the transponder occurs). 
Because, as already stated, the programming processes or 
the like are time-variable processes, according to the inven 
tion the programming process (section II) is folloWed by a 
con?rmation section during the subsequent time period III. 
The con?rmation, i.e., the release of the appropriate modu 
lation by control device 3ge (FIG. 3) for the transmission of 
the con?rmation symbol QS, occurs after a time n><m><R1 
after provision (receipt, storage) of time step R1, Whereby 
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neN, n>0. The value of m depends on a stipulated coding of 
the con?rmation symbol QS, e.g., me{%, 1/2, 1}, Whereby the 
values provided by Way of example according to the above 
statements for FIG. 4 stand for a 3phase1 coding (subdraW 
ing e) in FIG. 4), an FMO coding (d), or a (hard) NRZI 
coding(c), When at the same time a reference for the baud 
rate in the case of asynchronous transmission is the same as 
the time reference for the edge control. 

[0070] In this Way, the transmission of the con?rmation 
symbol QS begins in the presence of several transponders 
3.1-3.4 in the ?eld of a base station 2 (FIG. 1) substantially 
(grid) synchronously, so that an improved signal-to-noise 
ratio results. 

[0071] After the received con?rmation by the base station, 
the transponder receives time-variable further commands 
(data) during time period IV. 

[0072] Thus, in time-variable processes, for the time con 
trol no unfavorable “Worst case” scenario must be provided, 
because the base station is able to clearly recogniZe the 
beginning and end of the process and its state. The control 
of RFID or remote sensor systems is rapid and reliable, 
resulting in reduced costs. The thus practiced reading out of 
data after a programming can be omitted, because the data 
integrity Was routinely assured by an evaluation of protec 
tion characters, e.g., a CRC evaluation: If the data stream is 
transmitted from the base station to a tag, the base station 
also supplies the protection characters, Which are also pro 
grammed When no errors are indicated. Therefore, it is 
suf?cient in most cases to knoW that the programming has 
occurred properly. The use of a subsymbol de?nition from 
the header enables a simple bandWidth control. In a begin 
ning con?rmation, a favorable signal-to-noise ratio is 
obtained after a consistent time n><m><R1. 

[0073] The invention being thus described, it Will be 
obvious that the same may be varied in many Ways. Such 
variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modi?cations 
as Would be obvious to one skilled in the art are to be 
included Within the scope of the folloWing claims. 

What is claimed is: 
1. A method for recogniZing a state of a programming 

process Within a transponder or remote sensor in RFID 
systems With the at least one transponder or remote sensor 
and at least one base station, the method comprising: 

transmitting data and/or poWer to the transponder or 
sensor by a carrier signal; and 

initiating the programming process by sending a signal 
via the base station and after a speci?ed state of the 
programming process is attained, at least one con?r 
mation symbol is transmitted, asynchronously to the 
signal of the base station, by the transponder or remote 
sensor to the base station. 

2. The method according to claim 1, Wherein a frequency 
of the carrier signal is divided to generate an auxiliary carrier 
that is used as the con?rmation symbol. 

3. The method according to claim 1, Wherein an internal 
oscillator frequency of the transponder or sensor is divided 
to generate an auxiliary carrier that is used as the con?rma 
tion symbol. 
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4. The method according to claim 1, wherein depending 
on the process state an auxiliary carrier, prede?ned in each 
case, is transmitted as the con?rmation symbol. 

5. The method according to claim 1, Wherein a divider 
ratio of the carrier signal and the con?rmation signal or the 
con?rmation symbol itself is derived from a symbol of the 
return link header transmitted betWeen the base station and 
the transponder or sensor. 

6. The method according to claim 5, Wherein a de?nition, 
contained in the return link header, of a logic “0” symbol or 
a logic “1” symbol is used to derive the divider ratio. 

7. The method according to claim 5, Wherein a coding 
reference symbol, contained in the return link header, is used 
to derive the divider ratio. 

8. The method according to claim 1, Wherein a pulse 
pause ratio for the transmission of the con?rmation symbol 
is derived from a symbol of the return link header transmit 
ted betWeen the base station and the transponder or sensor. 

9. The method according to claim 1, Wherein the trans 
mission of the con?rmation symbol occurs under base 
station control Within a frequency domain With a loW noise 
poWer. 

10. The method according to claim 1, Wherein a pre 
de?ned time step continues to be counted repeatedly in the 
transponder or sensor to synchroniZe the transmission of the 
con?rmation symbol. 

11. The method according to claim 10, Wherein the time 
step Within a forWard link is agreed upon betWeen the base 
station and the transponder or sensor. 

12. The method according to claim 10, Wherein the 
transmission of the con?rmation symbol after a time n><m>< 
R1 occurs after the provision of the time step, Whereby ne 
N, n>0, R1 designates the time step, and the value of m 
depends on a stipulated coding of the con?rmation symbol, 
e.g., me{%, 1/z, 1}. 

13. The method according to claim 1, Wherein the base 
station, depending on the con?rmation symbol, initiates 
prede?ned additional process steps. 
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14. A device being operatively provided on a transponder 
or remote sensor for time-variable, process-dependent con 
trol of a data transmission in RFID or remote sensor systems 
With at least one base station and at least one transponder or 
remote sensor, the device comprising: 

an oscillator for generating an oscillator signal at a ?rst 
frequency; 

a frequency divider for generating a con?rmation signal 
from at least one second frequency from the oscillator 
signal; and 

a modulator for generating a con?rmation symbol that is 
transmitted to the base station depending on a state of 
a programming process Within the transponder or 
remote sensor, Wherein the programming process is 
initiated by sending a signal via the base station and the 
con?rmation symbol is transmitted asynchronously to 
the signal. 

15. The device according to claim 14, further comprising 
a modulation control unit being functionally connected to 
the frequency divider for controlling the frequency of the 
con?rmation signal. 

16. The device according to claim 14, Wherein an oper 
ating mode and/or frequency of the oscillator or of the 
oscillator signal can be controlled depending on the state of 
the programming process. 

17. The device according to claim 14, further comprising 
a sWitching for sWitching betWeen a data modulation stream 
and a con?rmation modulation stream of the transponder or 
sensor. 

18. The device according to claim 14, further comprising 
a memory for storing a time step signal received by the base 
station to establish a frequency of the con?rmation symbol. 

19. The device according to claim 14, further comprising 
a counter for continued counting of a time step for synchro 
niZing a transmission of the con?rmation symbol. 

* * * * * 


