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"Process for Automatic Measurenent of the Time Unit f or

Communi cation Peripherals Dedicated to- Smart Cards”
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The present invention relates to a process for measuring the
unit of time (ETU = Elenentary Tine Unit) during 10 a di al ogu&0025
between a reader and a smart card, so as to configure the
readi ng devi ce. Thi s process consists in taking
account of the descending front of the start bit, taking account
of the ascending front of said start bit, and neasuring the tine
15 bet ween sai d descendi ng and ascending fronts,

which permits the automatic calibration of the comuni cati on

processor. Thggkgégghhggkéggggg.'cable preferably to
communi ca- tion periphe f rt cards.

"Process for Automatic Measurement of the Time Unit

for Communication Peripherals Dedicated to Smart Cards"
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The present invention relates to a procéss for

measuring the unit of time (ETU = Elementary Time Unit) during
10 a dialogue between a reader and a smart card, so as to
configure the reading device.

This process consists in taking account of the
descending front of the start bit, taking account of the
ascending front of said start bit, and measuring the time

15 between said descending and ascending fronts,

which permits the automatic calibration of the
communication processor.

The invention is applicable preferably to communica-

tion peripherals dedicated to smart cards.



"Process for Automatic Measurenent of the Tinme Unit for
Commruni cation Peripherals Dedicated to Smart Cards”

The present invention relates to a process for measuring the
time unit (ETU = Elenentary Tine Unit) during a di al ogue bet ween
.a reader and a smart card, so as to configure t he reading
device. b5 The state of the art at present proposes a

t echni que . of sanpling of the first octet or character, then a
cal i bra- tion by neans of software.

During the start-up of a dial ogue between a reader and a smart
card, the reading device nust be configured to 10 sanpl e the data
transmitted in series or in an asynchronous fashion by the card
(width of each transmtted bit = 1 ETU).
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"pProcess for Automatic Measurement of the Time Unit

for Communication Peripherals Dedicated to Smart Cards"

The present invention relates to a process for
measuring the time unit (ETU = Elementary Time Unit) during a
dialogue between a reader and a smart card, so as to configure
the reading device.

5 The state of the art at present proposes a technique
of sampling of the first octet or character, then a calibra-
tion by means of software.

During the start-up of a dialogue between a reader
and a smart card, the reading device must be configured to
10 sample the data transmitted in series or in an asynchronous

fashion by the card (width of each transmitted bit = 1 ETU).



To the nearest decimal point, the width of each bit s ETU=372

CLK, nanely 1/9600 second for a card tinmed to 3.57 nmegahert z
(MHz). However, certain cards have a value to the ' near est

deci mal point of 512 CLK 5 According to the invention,
.a processor for measur- ing the time unit during start-up of the
di al ogue permts operating in a transparent manner with cards
havi ng ETUs t hat are different to the nearest deci mal point
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are different to the nearest decimal point.
The o0ld techniques of sampling require considerable
10 time and use for that purpose almicroprocessor. The inventioun
permits increasing the speed of taking account of the time
unit by not using software, but rather conventional computer
hardware.
To this end, the present invention relates to a
15 process for measuring the time unit (ETU = Elementary Time
Unit) during a dialogue between a reader and a smart card, so
as to configure the reading device, characterized in that it
consists:
- in taking account of the descending front of the
20 start bit,
- taking account of the ascending front of said
start bit, and
- measuring the time between said descending and
ascending fronts,
25 which permits the automatic calibration of the

communication processor.
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The neasured tinme corresponds to the | ow | evel of the start bit.

The tinme is neasured as a nunber of cycles of the card clock. 5
The automatic calibration consists: : - in defining the
value of a half unit of tine, - carrying over this
val ue after the ascending front of the start bit to define the
m ddl e of the following bit, - carrying over
successively the value of a time 10 unit to define the position of
each successive bit. The measured time Jgorresperdsotocihehbdansedewil hof
different val ues of , the tine unit, such as ETU = 372 CLK or ETU
= 512 CLK the start bit. This process, in which the first character
is constituted by the start bit (low | evel during a unit of
tine) 15 then a3 dalTRdlt i RBASHEFE ndS bit THAPES Gﬂﬁq@YQ@/‘%IO%uWF%g
t he t _of |ne) is characterized in that after the TS bit, it
i's ﬁﬁéi k-0 reprogranlor to adjust the value of the unit of

ti measur ed. processor pernits the elimnation
of parasitic 20 THS A EEmaH; 1?3%3qr(% \é%QE%§%ﬁ the time unit
that are too _ I invention
relates to a process for %QPAEflnanngqﬁn¥%%u%J%§t|%%hﬁ%ﬁpﬁaﬁQg é&éﬁhales

the exchanges between _ 5ryyin o@@@dﬁﬁlgngﬂﬁu§%%E%xC%h@ asgéndlng front
This process thus permits configulring the reading device™no

Zatter what t e adietfrd I unid Rffivd Uhe middle of the following bit,
- carrying over successively the value of a time
10 unit to define the position of each successive bit.
The processor can be used with different wvalues of
the time unit, such as ETU = 372 CLK or ETU = 512 CLK.
This process, in which the first character is
constituted by the start bit (low level during a unit of time)
15 then a so-called time sharing bit or TS (high level during the
unit of time) is characterized in that after the TS bit, it is
possible to reprogram or to adjust the wvalue of the unit of
time measured.
The processor permits the elimination of parasitic
20 signals, which is to say values of the time unit that are too
small.
The present invention relates to a process for
measuring the time unit which regulates the exchanges between
a reader and a smart card.

25 This process thus permits configuring the reading

device no matter what the value of the unit of wvalue.



During start-up of the dialog (ATR Answer To Reset), the
calibration of the tinme unit or ETU, takes place automatical ly
wi th reception of the first character TS which is defined by the
st andar d. 5 No matter what the convention (direct
or the reverse), this character has the characteristic of

bei ng conprised by a start bit. This start
bit is constituted by a transition from 1 toward 0, then a
stabilization at 0 durinPurirRIUstiichalpy oflothe dialiqg r éATRn t oAnisereli gio
| evel for at |east one ETU The comuni cati on
processor, whi dieaipr i grslaieration of theydrife g tove BEE otakee place
process accordin to the i_nventi.on, will_thus he automatically
calibrated by t tw¥ﬁh reception 9@m¥hﬁrﬁ%Qﬁﬁ\ﬁﬂﬁF%¢E@He§%eﬂﬁ+ﬁ@
front, transition n11 to 15 of the start bit and the rising
front, 0 to 1, ]a%éiehfo eq 1h% “he St:"’mda‘rdstart bit.
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is equal to the ETU of t ag_‘ter T (EI Ele Conventlonopé?iéf% of Eou
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is then used to sanpl€ the fest conth |ngt
character TS. oomprised by a start Aidhe end of reception of the TS, it is
possible to reprogram and to adjust the neasured val ue of the

ETU. THRS 6vers B S PrOGeRSHud<d d9pi gnechhoi eLbA1 PRbR

25 parasitic signals when the values of the tine unit are too

smal | . 1 toward 0, then a stabilization at ® during an ETU, finally
10 to return to the high level for at least one ETU.

The communication processor, which comprises means
permitting the use of the process according to the invention,
will thus be automatically calibrated by the measurement of
the time between the descending front, transition from 1 to 0,

15 of the start bit and the rising front, 0 to 1, again of this
start bit.

This time measured in numbers of clock cycles of the
smart card is equal to the ETU of the card. The clock
operates of course with the help of a quartz system.

20 . The value of the ETU is then used to sample the rest
of the bits constituting the character TS.

At the end of reception of the TS, it is possible to
reprogram and to adjust the measured value of the ETU.

Moreover, this processor is designed to eliminate

25 parasitic signals when the values of the time unit are too

small.



This invention has the advantage of permtting di al ogue in a

transparent manner with cards working at . st andardi zed rates that
are di-fferent or not. . The autonmatic calibration
therefore consists in 5 defining the value of a half unit of tine
which wi Il have been conput ed between the descending front and

t he ascendi ng front of the start bit, then carrying over this
val ue after the front of the start bit to define the mddle of
the follow ng Thyig . inygntion has the adypasaghi sofs RrrwTeltting
position is |l ocated in plane right in the mddle _of the val ue of

the fol | owi ng Bialogie | #n a transpareptt MENNQH f Wdéht oCRARPY WoERing at
successively the v?lye of . one unit to define the position

of each succesd dized rates that aretdf¥%FH§ﬁwschnF%
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A ;nart card used can be accor I ng to the .
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hence the interest of the process according to the 5 i nvention.
6 front of the start bit to define the middle of the following
bit.
10 Once this is done, the position is located in plane

right in the middle of the value of the following bit and it
will then suffice to carry over successively the value of one
time unit to define the position of each successive bit.
Thanks to this technique, the processor will be able
15 to adapt to different wvalues of the time unit no matter what
the configuration used.
In the most common case, the value of the time unit
could be 372 CLK or 512 CLK.
Nevertheless, it is always possible that other
20 values will appear in future standards.
A smart card used can be according to the standard
ISO 7916-3.
This type of smart card operates in an asynchronous
fashion, hence the interest of the process according to the

25 invention.



CLAI M5 1. Process for neasuring the tinme unit

(ETU Elementary Tinme Unit) during a dial ogue between a reader
and a smart card, so as to configure the reading device, charac-
terized in that 5 it consists: -
in taking into account the descending front of the start bit,

- taking into account the ascending front of said start bit,
and 10 - measuring the tinme between said descendi ng and
ascendi ng fronts, which permts the automatic
calibration of the conmmuni cati on processor.

2. Process according to claim1, characterized in that the
nmeasured tine corresponds to the low | evel_of the start bit.

3. Process according to any one of cl ai msSAHE D, characteri zed
I n that the time is nmeasured in nunbers of clock
cycl es of the card. 4. Process according

to C!ainll’ CharaCter'Zgglr]Process fort$ggs&g§5§u%8gat Cal'?Eat

consi sts:
Elementary Time Unit) during a dialogue between a reader and

a smart card, so as to configure the reading device, charac-
terized in that
5 it consists:

- in taking into account the descending front of the
start bit,

- taking into account the ascending front of said
start bit, and

10 - measuring the time between said descending and

ascending fronts,

which permits the automatic calibration of the

communication processor.

2. Process according to claim 1, characterized in
that the measured time corresponds to the low level of the

start bit.

3. Process according to any one of claims 1 or 2,
characterized in that
the time is measured in numbers of clock cycles of

the card.

4. Process according to claim 1, characterized in

that the automatic calibration consists:

T




- in defining the value of a half unit of tine, - in

carrying over this value after the ascending 5 front of the start
bit to define the mddle of the foll ow ng bit,

- successively carrying over the value of a unit of time to
define the position of each successive bit.

8

- in defining the value of a half unit of time,
- in carrying over this wvalue after the ascending
5 front of the start bit to define the middle of the following
bit,
- successively carrying over the value of a unit of

time to define the position of each successive bit.
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