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it-in battery 42 alons s

nserticn o

< ag oo
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=
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itter (JARTY 212 connected to the
orogrammante clo

TiNg 3 SIM reset signal, and powering on and off the 8IL And & power conwrod circulit

reuit 214 that interfaces the modem e the 3IM using a ¢o

weludes g mod

he

1. 352 and pr

for generating 3 UART

fook 88

ch oth ireuit

G, a res:

Other languages: K

nig circult slgo includes a

inventor:
n data tine 212,

Clagsifioations Worldwide applications
2001 ¥

Cialms (17)

T AV

clack input 208 for receaiving & sub
Modem cortroll

Atransmitter 334 for selectively transmitting data te the 8 i/ G
connected to the ma

Preg

independently of each other In regponse 1o clock control signals 282, 884 or 3¢
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Extemal links:

sication device for a subs

1 206 for transmitting and recei
A3 for interfacing modem 120 of (w

=r 336 for recelving data from the Sik {1/ O port, and

em centrofler, Universal asynchronous fransa

ciock circuits 314, 316 that gensrate a S clock and & UART clock based on a«

on clock 350 and generate the Sid cleck and UART clock

madem contralfien wWhereln the commeon clock (280) is provided 1o the

clock circuit are each configured on the same integrated ¢

s the St clock indepen

of the UART clock inregponse to

it of clairn 1, wherein the pro

gral {2543 from the

{318} for generating a S clock based on the commen alock and in accord

e with a fiest freguency control ¢

e

{814) for generating & LA

And a second pregramimabile divi

famn

{352} from the modem controliern

cicck based on the common clock and in socerdance with a second frequency conirol signal

method of claim 1,
One of g BART transmitter sndd 2 SiM1/ O port sends conseaitive data bytes to the UARY recelver via i
UART te operate in byte

s comman o

re, the modem controfler configures

i the byte mode i

UART receiver collects consecutive data by

s and the medem controiler reads dsta bytes frod

3 the BART.

rrsthod of ¢l

Cne of the UART 1 mitter and the SiM 1/ O port ransimiis consecutive data bits 10 the UART

snidd the maodern conrolier configures the UARY 1o aperate in sample mode,

s commen data fins atap

termined haud rate,
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inthe sampiv:- mode, the UART receiver repeatediy samplzs the signal state of the commen data line at 2 sample rate that is = predeter
ta bytes, and ih
ple dats byles cellected by the v

rate ¢
with the Siv

madern convolier reads the sample data bytes and the UART Cirouitry for detecting an error condition &

The Sin of claim 1, wherein

SiM comprises 3 reset input 2310 for recaiving a S reget signal, wherein the cirouit slge induces a SiM reset gignaf in response

i and declaring.

o a SiM reset contrel signal 360 from the madem conirclier. Circuitry further comp T {320} for selectively declar

method o

claim i,

connected
irther compri

ver, and the oir

SV L/ O port consists of an open-drain 1/ O port, the common data i
et to the UART tansmitter, B

S D poct and a UARY re
terface (1/ £} cireuit

S

soied 1o

ad to the nput and the comman conn

faving an output can

sedancs to the common dats fine when the UART transmitter ap ic fevel 1o an Inuut of the bus 17 F interface cireuit,

UART

5 connectad 10 8 second input of the hus |/ F interface circuit

And previde low impedance i the comimon data ling wher tlevel.

8. The

wd of claim &,

freuin and oo

tand & |

A power supply rail of the WOD used o power the bus i/ F o ad 1 the power inpu ¢

in response to a switch control signal. A power switch 244 for seds C‘I:\'-.!V connecti ing the power supply raif; And

ively power bus i

fcontod in which the modem controlier osn sel

oY

intucing the switeh control

signal in respenses 1o contrel signal 332 from the modem cantraller, And further o

14, The

wd of elaim ¢,

A power supply rail of the WOD used 1o power the SiM snd 2 power Input of the SIM snd selec
oower inputaf t

vely connect and disconne
SiM i respense to a secend switch contrel signal. Second power switeh 237, And

& WOD power supply rail 1o the

control cirouit that aliows the modem controller 1w selectively power and re the second swite

cve power from the SiM by inducir

3= 10 @ secend control signai

I

wd of claim 1,

i selectiv

A power switch connected betwean the pawer supply rail of the
1 the WCD power supily rail 1o the power input of the SIM in res:

WD used to power the St and the power ingut of the
{232); And

y connecting and

Jeonned se e s switeh cont

G a switch controd signa

& switch cantrol cireuitry 808 capable of selectively powering th
gnal 338 from the

SIM and remnoving nower fram the SIM by indudi
haracierized by 3 cirouit,

ating an interrupt 366 in the

12 Z. The modem of claim 1§ ration is based on a

clock 350 received by the in

41 CON
v from the modem centrelier, And after a programmabls delay time in accordance with the delay contrel signat (358}

sing an internal Umer 318 for g wherein the g

-
I

Ut 236
it !éC o an integrated civcuit (IC) chin 301 for interfacing s modem 120 of a wirslass commun:-:ation device (WODY 10410 a
erface module {SIMY comprising.

Aninput / output (7 O} port 205 for frans g and recelving serial dats, 2 dlock input 208 iving & subscr imterface module {SIM} dlogk, and 3 resetd

for rex 5 a Cf

iving the SIM reset signal. 4

subscrber

Modem corire

lectively transmitting data tc the 3 i / G port viz a commaon data line 212 and a receiver 339 for receiving data from the SiM 1/ O port, and

Yary

connected to the modam controlien Universal asynchrenou

Frogea e clogk ol rating a 8IM clack and a UAR

independently of each other in

3 5iM glook and & UART clock based on 3 comman clock 353 a'td fcrqc
gnal 382 from the moadern contiohe

e ol

THNON G

vided 1o the prog
And

reget circull {320) for selectively declaring and undec ige 1o 5 5iM reset control signal (380) from the modem controler.

Q

T4 todem 120 of
receives serial data and has an open-th

wireless communics

madile {SIM} that inciudes an input 7 outout (7 O} port 208 that ransmits

pModem co

34 for selectively transmitting data 1o the SIM 1/ G portvia a cornman data line 212 and 3 recaiver 326 for receiving data from the SiM 1/ Q port, and

Atransmiter

connected 1o the modem controller, Universal asynchrenous transceiver {UART) &1

A pus interface (7 F) erel and an output eonnected o the cormmon data fine and o

transmitter into an open-draln cor

it and selectively connec

A power supply rail of the WOD and a power supply input of the bust/ F iy

s contrel signal. Switch 244,

“onnect the pawear |

WOD power supply rail in response t¢ @ sw

A gwitch capable of selectively powering the bus § / £ circuitry and remaoving power from the bus H/ F cirou # awl

by inducing

control signsl in response 1o 2

the modem controlier A clroult ¢ ising & controf circuit 310
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wer supply raif of the WCD used to power the SiM and a power inout of the SIM and selectively connect and disconnect

f h 232, and

e WD power supply raif to the

control gignal. Second switel

medern conroller 1o sales

36 from the modern oo

A seqond switeh control elroult that sliows the tively power and ra

oy { 308, fur

mrove power from the 8IM by inducing the second switah control

signal in response 1o 4 second coned signat e comprising.

s5 communication de iber i

3 oof 2 wir cs (WODY 104 10 a sul

18 Ame of interfacing 8 modem 12

Y 312, The UART includes a
o 336 for re

wected ¢

centrellsr 392 © e
data fine 212 atone or

SiMcoverac

roncus transcaiver {UAR]

g universal asy

ofletts conse

can be opera sither 5 byle made Iy which the UaBT receiver oytes tansmitted al s predetenmined baud rate or n 5 sample mode in which

fincata > methed of constructis

the UART recelver sampies the state of 3 commen d

rate exceeding & predetermined baud rate. In
{a) configuring the UART to operste in the sample mode (502}

(b} senidling (5247 a hyte 16 the SIM over the eormimy

fire using the UART wansrmitiar;

2]

g whether an error asscciated with the SiM has cocurred by re) ty sampling the

(¢} celiecting sample byies indi

window occurring after the Dyte has heen trsnsmitted in step (b

{d} determining (628) whether an envr assaciated with the SiM has oo ad an the sample bvie; And
(e} re g {614) the byte to the SiM wh rror 0Cs he ik s determined.

method of claim 16,

10,622} the number of anamited in step {(B)

inad guard tima

since the hyte was

Dascription

EEN MODEM AND SUBSCRIBER INTERFACE MCDULE}

om and subsariber interface moduls GNTERFACE B

interface between

onnaction with a

L for exampie, a smart ¢

telephone. Tynica fe small computer systems having a controlier ar

W @ memany

ook identifying a > bank, an sncnyption sequsnce for

uger of the WO, including, fo cure
i fram the WOD. The SIM can be removed from the first

tification” betwesn WCDs.

instail the S on the WD or remove

communication over the ain and the fike Typically, the subscriber can
; sle or femate "ide

WOD ar cond WD, thereby enabling the user the

4 onih i o transfer

ce that inciudes a SIM1
fudes areselinput forre

i an or device

ritting serial

vide a relatively simpiz electr

iving. Boweavear, funchional interfacing with conventional Sivis (e.g.,
standards that require 3 rela

(WD), & SV clock ingut for receiving s clock, snd a reset signal itin

raction with i saing data from S
ample, the Global System for Mebile Communizations {GSM) standa
tha 5 by the funconal SiM inter
asting device {e.q., WCD) connes

iMs) can e complicated berause the SIM has 3 processor, and se

o) can be complicatad by the existence. Thersfs

e iz much 1 readin

ctional interface Wit

o data frem memory, for example, instesd, the SiM and 1

s in a back and forth manner, A mare complex problem is that some

SIM, whareby the WOD can control and access the
interface standards and an interfacs: capatie of

e power cansumption, compaenent ceunt, size and cost of WCDs. Thus
interface tor interfacing the WCD 1o the SiM.

ie to reduce all these aspects of the WD, including

nodile,

ates 10 3 wireless communication device, in partcular a wireless commurication device comprising a subscrib

e,

5 & block disgram of a ypical W ih the present invention may he pract

risee of FIG. 1 in accordance with sn embodiment of the pregent invention.

2A s a block diagram externabio the

28 iz a ciroult diagram of the bus interface circuit of FIG. 28 in sccordanee with the present invention.

tance with an embediment of the present iny

eciFIG. Tinac

@

3 is 3 block diagram «

ac uous timing diagram ¢ (3} 1¢ {g) corresponding to the SIM interface sighal or clock of FIG,

data bytes Trom a modem 1o the 3IM of FIG. 1 in accordance with sn embodi ventian,

w

i a flow diagrsm of a method agso

Y prese

&ig a Rowchart of @ method corresy Pl service 1

a black &

rarm of an sxemplary computer system in which some

ut / output (/ Q) p and raceiving

entian incl

a St cloek,
a modem contritler

ot signat Tor ciides 5 resetinput for re ng Inone embodiment, the prese

a S This ¢ii

cirguitry for interfacing a medem noa universal asynchroncus transceiver (UART) atfached to the modem controlier,

he UART includ

10 s e The ciroult also includes a

atransmitter and a receiver for transmitting ds eiving data from the SIN /O port through a common data fin
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= programmaie clock

erating a SiM clock and a UART ciock baset on @ common clock niovi reuft, T

srogrammanite clook circuit for g ded to the programmalile clock

circuil generates the SIM clock snd the UART clock independently of each other in response o a clock contral signst from the madern controlier,

A madern convolier, the BART and the programm siock cirouil can each be included in the same integrated cireult (1) chip.
i acoardance with ier aspest of the present disciesure, the programmable clock circuitry can selectively er digahile the SiM ciock indepsndenty of the

UART clock in response 16 the 81M clock enable / disabie controd sig

nion, 5 modem controller plsces s s operate in byte mode, and the UART receiver collects cansacutive data bvies fram the

G when trans

tted at the programmable baud

- aspect of the present inventicn, the mode
fect the same da

5 at i
mple rdata b

whe signal slate of the commaon da
and detects an &

Qi) 4880 ihe Siv based on the

- aspect of the inventien, the cirouit extracts, optionally dectares

According o ar
cemmen data i

cirouitry provides highi the apen-drain interface o

when i edance to the signal an the dat

:f aspe-:t of the inventicn, the circuit co ver supply rail of the WOD and the power innut of the
The
1ai circuit alsa includes g first switch co

v the modem controller selectively powers the SiM

ises a first power switch

‘l-‘u’é"l‘v’ CONNECTS

frst power switch sel disconnects the WO power supply rail 1o the power input ai

I+ centrel signal inre

s a first swi

inre

mcves power from the SIM. can do.

According 1 another aspect of the inven & WO used 1o power the 5
and th

sacond switch contre! signal. The circull also ext

Hon, the clicul comprises a second power switeh connected between the power suoply raft of
onnects the WCD powsr supply ra arinputinre
» second cantrol signal from the maden contrelier, whareby tha

ut of the SIM. The s=cond power switch selectively cor
cis 3 second switch contral signal in response to

medein £o can power the Siv and selectively remove powaer §

modem controfh programmaie delay ime based on a ciock

ording 1o another aspect of the present
cafved by the irterval tirner and 3 delay conrol

rnede snd

w aparate in sampd
3 the giate of the commen line d
ing whether sn error agscoiated with the 5IM has cocurred The
se byte and resending the byte 1o the SiM when it

wantion includes a method of imerfacing a modem to a SiM.
SiM using a UART transimitter. The method 35\10 inciudes repeatedly sa
rerd, collecting sample bytes |
th the SiM has oocurred

i another ermbodiment the prese method configures the UAR
includes sending bytes frem the commen fine to i
the errar signal window generation after the byle hag been trapsmi
method alse inciudes determining wi

eTher an error a ciated

r associsied

ith the 8iM has mcufrcd

determined that an arro

Sharacteristios and Benefits

terfacing 2 WOD 1o a St whereby the WOD can control
ce with a Sik that is o

iy for elecuically and functicnalh
2 te attow 3iM and WCD to

oresent inve

and access infor
repted SiM interface standard and with & 3idM that is not campatible with the standard

implementad on a single integrated circuit chip, which reduces the component count, size and pawer requirernents of

the circuitry and features of the modam of the WOD, in conwolier, in and

tead of adding s dedicated o
nher of parte of the WD snd conserving the power of the WD

e provides 4 data connection betwe ¢ interfaces @

b

s of wach other. The

i d(_,mndenﬂy of the 3iM and UART clocks.

'-‘L remaved from

ting error conditions sent by the SiM, detecting when the SiM iz instalied i the ¥

rid the SIM, thereby ailowing t w0 share a comman data fine used 1o
sle the commen data fine in 83

bytes or chi

o an errer candition associsted with the

icat nthe common dat

inter f°c-‘ may sa”mie cemmon data line in !"- rte mods, thus celiecting d

\ C-y:-tzonaiiy

interface can selectively power bus interfacs circuits 8 sowwer from therr, Thus consarving pawer in the WD and protecting the 3iM and madem when the

Mg et in use,

rinthe WOD.

The interface can opticnally nower and remevs po v the SIM, thus conserving powe

soribed it detai below w

inventicn is des

referance to the drawings.

Epvironmant

e present invention, WD 104 inchudes cellular wi
/ receive antenng 104 and a qnai proces

a block
POMOIA cards nh

156, WO 104 may he cor

, satellite wireless ielephones,

=8 felephaor
sing modile 108 cor

v be pracy
ithe like, WCD 104 includes aira

3

ted 1o antenna

& Coimpi

ected 1o computer 118 by 4

madern 120

g madule 108 instalis {plegs in) and removes {unpiugs) radio frequency {RE) re ns 116,
it A gonventional 310 122} Modem 120 ingi coger / modulator section both
120 alse inciudes & modem controller for e S 122 as de ical BiM 122

rand 3 memory. The SIM memaory includes, for example, information ssseciated with subscriber / user identifiers, pt

nai process
h nal processing medisie 108 from it
counted 1o RF R/ Tx saction 116, Mode
smait computer system n‘.n"vmg # COne
identifying stored phone numbar banks, messages, and encivption sequences for sequre puniic data communivation.

ng the moadem 4

nooks

Tre inventon can be used with a SiM which is
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cempatible with the follow .11 and gsm 11 use of Sivis, and

ich are not cxactiyc ot mo-vbie v e ahove standards may be used,

However, the present inventi

Y BCCordance v
SiMI/F 130 als
Gin a manner described

Signst processing module 193

ig modem 120 to $iM 122, de. SIMI/F 130 ine

furdes g SIM interface {0/ FY 130 (shown in FIG 1) oo
iudes an internal SIM 1/ F 1308 inside modem 1
S 122 via Sy

igured and opsl the prir

s of the pres
vexternal SiM I/ F 130b

includes

for interfac!

defow,

external 1o modem 120, Modem 120 may control snid access information contsined |

A brief overview of the operation wf en, the antenna 106 of the WOD 104 recsivas the RF gignal 140 transmitted from

another wireless oo

e WOD 134 iz provided. in the receiving direc
such as a base staticn, mobile station, or the like, RF signal 140 may be compatible with any n
A ¢
1P

tion device (it shown

71

communication protecols, including, Tor evample, code division multiple access {C cmimunication profocols BF signal 140 may also cary

sgcerding to a data protocol such as TOP /1P ( saction Contrad Protocel /7 nte

Antenna 106 provides RF signat 140 to RF R/ TX sect
s s intermediate freq

cn 116, The RF sectian 116 frequsncy downos
ney i
=d signal to preduce demeditated ar

The demodulator £ decoder se
uter 110,

downcanvert 1o baseband signsh o the demoduiator / deco

i WEDR 104 or oo

des the down-conver

o decodsd signals usabie, fore

in the transmission direction, the medutator 7 enceder section of the medem 120 encodes and meduiates the data ic be transmitted wirelzssly 10 the wireless device, and

he B Bx/ Txogaer re baseband or

mit signal to be ransm:

provides a basehand or IFF signal encoded and modulated inte the ’F B/ Vx gection 118,

G e Trequency upconvwrs signal o

ssiy by the antenna,

S

oduce an BF transmission signai The RF Ry / Tx secticn 116 provides the antenna 106 with an RF &

External 3idd 1/ F 130k}

s

ab SiM 1/ F 1300 in accerdance with an embodimert of , external SIM T/ F 13
SiM 122 is @ SIM input / eutput {§ 7 O) port 206, a SiM clock input 208 and & SidM reset
ai data bits from the modem 120, And 210,

24 is a block diagram of an axter oresent invention, in FIG

enal B 122, A typics!

with both moedern 120 and conve

data bits 1o and receive se

cennected between

via 8 commoen data line 2

SIME /O port 205 is connacted 10 a receive port URX™Y of the moderm 120 M1/ Oportand medem RY p

M0 r:-ﬁr?. 206. The

2 ds bits 10

Can be sent). Moderm 1206 inciudes 2 tranami signat comprising consecutive d

1 port {dencted as "7 that transs

TX port sends 3 data signal o the £/ 0 port 206 through 2 bus i/ F airouit
e 212,

via the commen data i

data a data signal to the bus |/ F aircuit input ang
rtinuous tata 1o and receives continucus data frem SIME/ O

Y may safely share comman data line 212 due to bus i/ F circuitry 214 as deseribed helow.

Adtouaut send's a o.a\a signal fothe SiM 7 O 206

It 206 viz commen data i

=m 120 tranamits o

the present invention, moderm 120 and SiM 17 O port

0. The Sin

Miodem 120 extracts the SIM clock JSIMUCLIT) from the modem output fabeled "CLK" In F1G 24 and transmi

ts the Siv clock o SiM input 208 via clock fine 7
the i 122,

not disalle the Siv clock to ¢

clock drives logic in the SiM 122. medermn 120 may selectively enable

&
%
o
px

kA
z
=
I
Lo
£
g
)
)
=S
o
3
@

nower supply rail 238 {indic
switch 232, The power switch

SiA ’ipcwer ccm ol sig
SiM 122 can b sebs and powe i r\ cirguit for the powser swi
SiM 122 and 5 gate o

srode connected 1o the

= 234, do.

itch 244, The

second external power si

by rail 240 (denoted "Bus VID') supplies the powsr supely input of the bus 1/ F cin
240 snd 240 may be the same or different power supoly ralis, The power switeh &
he Bus power contrel ¢

Uit 124 via the bus power si

14 ey power the bus {/F circul
second power enable cutput {denoted as
nd conserves powern, The bus 1/ F

4 or remove power from the bus

oower ¢ia the iine 248, Modem 1206 axii

‘F’WFE st

cuitry 214 may

K, SIM_RST, data signats and
nd the like,

bavween the rmodam 120 and the 3iM 12

Bus {/ §F Cireudt

nard above, the modem 120 and the 5iM 122 share & common bne 212, 3IM 7 O port 205 is cenfigured as an open-drain cutput. Qpen-drain autputs are known,

bus) at the

common i hed 1o SIM 1/ O port 206 is referved 10 45 an ops nus. Bust/F czfc--xtz» T4 connedcts 1o comman 217 {open-

desired valtage level without darmaging one of the modems 120 orene of the 8

s have a o gred function. Modem trans

and RX &5

sent invention, the modern transmit and receive po

nit port TX includes drive cirpuilry that actively

of logic low "0 hinary vaiue). The modern receive port RX

ine to either a high or low voltags level {cerresponding 16 a logic high* sense
212 snd :merp:‘el s level 55 either a logl

= B and TX ports.

e

gh " o 2 logic low "0 binsry value. it general an KX port cannet senge the

ie) the voltage level on the comman

vists between t

e §
ievel {st

of @ TX port unlzss 3 physical connec

Berause the TX part drive ¢ ively indiices the attached line, other devices awachead and inducing the s slineinal causs
damage o the TX port drive circuitry snd 7 or cause tnnecessary cunent draw For exsmple, conpecting the Sivi 7 D port 208 divectly 10 the modem TX port may asuse

3 state that i driven 1o 3

G 5 low e

adem w stance path to groun

nee path, the SIME/ O port 206 can reduce the t

nthe SiM 1/ Q port 206 is driven to a low

o level, such as provi

ffarance is betwes ind through the law resi
sult, efther the medem 105 or the SIM 122 can be damaged,

a

15)

the medem TX and RX perts to it/ 0 pcr’ 206, the bus i/ F 214 is con

206 Adapt Bust/F 204 operates asf )Hf: W

in o ely interface tgured in an open-drain bus configuration i

compatible with the SIM I/ Op

13 when the modarn TX port s diiy
= The connected external device may "pulf up” the viltage o

ing logic high at the input to bus |/ F cirouitry 214, the output of bus 1/ F circuitry provides s high impedance to comman fine 212, and
{down” ¢ a togl

iow level and

Hhus o acor

e COF

4

wito bus i/ F elrcuitiy 214, the autput of bus 1/ F aireut fon com

1 e provide s low impedance path, go that the voltage on common bing 212 is driven 1o 3 logic fow level,

logic lowat ¢ dent on the sigr

23 When the modem TX port is drivi

‘

{e.q, SINM L 7 O port 20
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ot the bus 1/ F circui

sents 5 fransi

esenis a resistance and refer

260 correspending o the bus |/ F circuit 214

Fi3. 2B, reference level 'RX" {eg, "R4Y)
260 includes a first NPN transistor 252 [Q2) and 5 secand
fiqured as an open collecior inverier. Az described above, the outpul terminal 266 (Conneciad to the comir

stor, The bus i/ F airey REHEE
212} of the bus |

nedance or low impeds

P transistor 284 {(04) conner

i oo won i

260 iz conne

iy

10 the input termi 70 {connaced medern T port) of the bus |/ F circuit. Provides either high

for sx’g al an commen fines.

i the inveiter stage nead not be ideal Forexs

For simplicity, twa inverter

st inverter
addition, the second inverter stage mav be an N-channei

sges correspending 1o transistors 262 and 264 are shown in FIG. 24,8
4 as, for examaie, TTL or CMD
Any cireui

stage may be a logis inve
enhanced MUSFET

at meets t

input/ou requirements described sbove may be used.

internal eirouit

gram of an internal SIMIF 1303 {in contact with 3IM 1/ F 1300) in accordance with an embediment of the present invention. In a pref

rernal SiMF 180a sre configured on g
ad i

sseciated with the i
ucing the r‘.umb-:-rof parts cf the WCD 104 and Redh

ingle integratad cireull chip 30T inside the modern 120 (33 descrihed sbovel, thus

Modern controlier

led 1o cata bus 304, Daa hus 304 is 3 iated with an address bus and

or 302 is prefers

internal SIM |/ F 130a includes 3 modem controfier 3

{cantral processing unit (CPUY

Modem o

skilied in the ari.

wwn o tr

contrelien), and data bus 3040 is preferably a 32-bit bus.

data read and write signat

not shown) as iy or {320t radustion ©

=

fy 5 3

miman

o modern conroiler
cex coennected to
o,

Moctam ¢ it elements {described below) coupled to dats nus 204,

302 may waite dats and / or commands {eontrol signals) to other cin

.

rouit times. The medem con

a0
U

sy resd data from othe fer 302 acossses
J

ments at apprepiis {eg, writes and / or reads) varicus other d

+ta bus 304 using memaery mapped access Techiniques, |/ ¢ port accass techniques or other actess tachnigues nowrn o those ¢

W

.

a5 descrined below, each asscoiated with a dif!
sception is ki

Rodam ¢4

32 Ay recaive ONa oF mare Interrup rent Xl"-'\Cﬂ’dO' e fromt various circult af

connecied 1o data bus 304, The specific me

oller 362 contrels the circul o functicns of the modem 104, but the maodem 104 such as demedutation / decoding, enced:
in the modem i
ihe modem controller 302 as s SIM interface controils

g / moduiat
v refated o interfacing to SIM 1

- and betweers an external device such as the computer 110 and the modem. ) 1s not dir

resent inventiol

s can simply prevent afjdinq another cantrolier to contl e S inte

redusing the po and companent count of the WD 104 whils neriacs.

maintaining a fexinle and powerful SiM

h UART clock circul

internal SIM |/ F 130a may also include 3iM powsr controd ¢
er 313, And a Sidd reset cire

308, bus nower contred Clrciuit 210, UART 312,
data b U 304,

314, SiM clogk circull 318, intern

420, each of which iz connected te 3

Power controf
e 3i powe B {F1G. 24 in response 10 the 310 powsr contrad d from the
MGEEM GO er 307, and thus the maodern contrelier 302 May power-on and power-aff the SiM 122,

Simitarly, | nirol siG

it 310 derives a bus power

al (FIG. 24} in respense to bus power = oq:roi 163 na: 132 received frem moderm contrelier 3072,
cuiry 214 may he powe ad 1o the tatch

hereh 5 308, 310 may he iat

¥ aliowmq modarmn controller 302 to provide a bus. 1/ F ol
data vabue "07 or M provided 1o the dats hug 2048

in siternative embedi

it ecrbotha nd 310 are remaved

sponding £o
L and power 1 own in FiG 2A may be omitted. in this
SIM1EE By omitling the switeh 232, this embaodir

embadinments, the switch 2
214 and the

e wthebusi/Fal

nent advantageausly redusces the number of narts of the WC{

i ch 244 selectively s
RS

One or more bus

nternat 1/ F 1303

switches 244 and 232 may also be condi o circuit 301, thus forming p

jured on ihe integrat

he extarnal circuit 1300,
nivarsal Asynehronous Transceiver (ARTY

UARY 2

nem co

or 334 (corresnonding to TX portion of madem 120} g

302 sends a UART contr > and contro

gnai 338 to the UART 312 to config

nedam ¢on

UART 312

302 configures the baud rate, the nurmber of bits (or bytes) of the character frame, the number of stop bits, and the narity feven or odd) used by the

g on the state of UART transmitter 334 and / or receiver 335,

T 812 provides one or more interrug nals

e controller SG2Z depe

the tran

2 may write UART transmitter 334 to be sentic the SIM i/ G

ne or mere data bytes 3401
RT transmitter 234 transmits data Lwrec inthe forn of consecutive data bitste the SIM i/ O

i response, th fathe bus 1/ F ciruitry 214 as desoribed

oy sampie ic fevel) o cemmen kin 10 coilect 33

iple bytes & rcorqu
{indicated by sample byte d4a
eives data bytes sent oy the SIM 1/ O port 206 or the UART

e The madern conrolier e T receiver 83

may then read the sample & y‘e coflected by the LA
t signal 306 1o

~. The UART 312 provides an modem controlier 3

d below, R

2, which e

manngr desct

s data at different baud rates

Kofredit 834 UART 312 may transmit snd receive oo
= with the baud rate centrel signal 338 recaived #

ART clock 844 extracted or generated by Ui
wed by UART clock 344 and in accordar

m modem controfler 302.

i 335 may operate in ene of twe mods iuding byte mode and sample mede, in aocordancs with mode ¢ cmmand 338 modem
conwolier wWhen commasndead in bvle mode, the BART receiver 886 raceives and collects consecutive data bytes sent by the Siv 1/ G port 206, In arder to do this, the

UART receiver 3

itter 334)

ad at a sample rate that matches the baud rate at which the SIM I/ © port 206 {or UART tran
Sample received consecutive data bits. Typinally, the UART

s censecutive data bits on
de,

Hhe conmon da? mpies asch recelved consect £ or Wice in byte ma

vt a sample rake

However, when <;ommandec

nsample mode, the UART receiver 388 repeatedly samples the comman data fine

& UART

times greater thsn the
te the common i ine 212 at 15X current haud rate,

baud rate wihen the SiM 1/ O port 206 transmits censecutive data bits. . For examisle, i seeiver 336 can sar

hitps://patents google com/patent/KR20030072203A/en?0a=KR20030072203
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sich that the UAR
consecitive bits transmitted by, in

ne a single consecutive bittime (SIM 1/ 0 port 206 or UART transim

o 334). The common kine is sampled 15 times during ¢
208

is exasmple, UART rec

er 335 callects 16 sample bytes & ch successive bif sent by SIM 1/ U port

won fine 212 in either sam

dsta tothe
UART
UART transmitter 334 are transmitting

434 s sen

e UARY receiver 335 can sample the cam
coemmon fine 212. This, the UART
o, the UARY
data on the commen fine 212,

e or byte maode v the SiM /D port 208 or the UARY tans
=r 336 can operate in @ wrap-arcund manner, whereby it

- raceiver can sampie and collect data wansmi

the S E/ O port &

tad by

vansmitier 332, in add recaiver 388 oan S‘d-’ﬂp;z‘: the commaon ine 212 when neither

Clock and timing

50
ammable UART clock circuit 314, progrs

internal SIM I/ F 1303 receives cormmon clock 350 from an ext
JE6R JER M Py

parate inpul

wal clock source 352, sush as & arystal oscillster. Typical frequency of commaon clock 359 includes 19.2,
it3tsandp

e SiM clock oiv fetets ammabie temsi timer 18 sach receive a2 cummon clock 380 &t

UART clock circult 314 extracts UART clock 244 hased on common clock 350 and in scoordance with UART ¢f
UART clock circuit 314 may be a programmabie divider that divide
thereny generating UART clock 344 at the cantralled frequency.

k control signal 352 received from moderm correiler 8072,

ne frequency of common clock 350

ART cleck centrel signal 352,

o clock 350 and in accordance with the firs

Simiiarly, the Sid clock cir i« signal ased on the comip SiM clock (requenay} controt

QED by tha M

E3d e mable divider

i)

Uit 316 may be 2 progrs at divides the freguency of the oo

oy, The SiM clock

value i aceo M cicck contrel signal 354, the

eby generating a SiM ciock at the contrelied freque
nanse 10 @ second SIM clock con (enable / disable) signal

SDONG: SIM clock disabie signal recsived

enable and dis reg

appiies a siat

cgic low (") or logic high ("1} 1o resst line 228 1n

internal imer 318 darives
mternal mer 3180

1

inciude a countera
itimer 318 acccrdi
the moedem conirofer 302 tracks the iming asscciated with controliing o

diora r;roo.rammabﬁe divider to count clac

3 1o the delay time. Atter the delay has elapsed, the 318 provides 3 timeout

SiM 122 San be maintained,

The SipM reset control cireult 320 induces a SIM

&

tsignal v response to the SIM reset contral signal 360 received from the + hereby the modem

@ Siv 122, . The 5iM raset cor

1CONLC

coritroliar 307 can resat ata vatia " or

i sighai 328 can he Istched 1o fatch the provided ¢

Signal and Clock Timing Dlagrams

fagram {s) through () of a signat associated with the interfsce
er SiM 1/ T port 204 or modem ©
contiguous loglc bits 'assot"‘fed with fogic "1 orlagic radues or gtates, resp

bits DO 16 D7, o3

of the present invention

ming rdiagram (&) shows conses

cnronci-3q5cai
comprises a staribit " 87 " flogic
¢ Hming diagram (3) i merely

rron data line 212 by ious data byte 402 containg -

ivelyl. The ffnmguous databyie 2
Jnclude. The format of the contiguous data bytes 402 shown i th
vt numbers of stop bits.

srrnore step bits "SP " flogie "1
ng differs

"and one

an example. For exampie, other formats

possibie, incl

When the SiM
stop bit of

transimits or receives s sequence of dats byles {eg, data byre
quence of data bytes. £

v frem the modem 12, the S refers to the SIM error window 4040 following the
state for 3 Ume 404, The SIM 122 can qer:era":e an error state by pulsing-low the I = of the o = 217 1c 5 logie

gio s

G "to generate a narrow SIM error pulse 456, Each SIM error pulse 406 3¢ e error window 404 is substantially shorar than cach data Dt DS-DS.

ning diagram (0} is a tmeline 408 showing when i

represents a sampling occur

sch ssmple stobe 410, 412

UART recelver 336 samples the common data fine 212 while in sample mode
: eiver 334 may detect the cocurrence

oyles cellscied by the UARY receiver 336. Wh
aciated with the sarmpie strebe 412, in th

ce resulting in samp

i3 narrow SIM errar pulse 406 due to the refa the modem ¢

gt sample rate 3

ey

ntrofier 302 may detect ene or

myare bit errers, parity srrors, and fault status of the SiM 122,

fineg 416 that corresponds 1o when o

s UART transmitter 334 transmits consecutive data bytes 402, 4
yinterrupt 418 (romesponding 1o the interrupt signal 305} ta t

Timing diagram ¢ is 8 UART interrupt tim
402, the UART wansrmitter 334 declares

medern controlier 302,

o

e moedam

ming diagram d ig 5 Hmeline showing consecutive conseutive data bytes 428 and 4220 ranemitted by UaRT transmiter 334 {or SIMI/ O ; o
nytes 42%a and 422b. Accaording te the GSM 11.11 standard

coiated with each data nyle 4224, 4220, Thereiore, the guard tim

S‘.Ué).
rmy ke ;z- -ater than

il red

centrelier 307 gives a prede
the

murn numbar of pree

8 CA
the interna! timer 318,

ample of the UART clock 344,

olfer 302 may
M_CLK Is the
modem controlier
enabled again.

ing diagram fis an exampls of the $iM clock S CLK shown inre 10 the JART © he SiM clock

initial full clock cycle 42 il
ingic fow porticn 434 3nd

ndependentdy and asynchroneusly with the UARY cloct
the secend clock cycle 432, the

welude subsag

244, For example, ag shown In waveform diagram f, il portion of

modem

iate « o*xuocnjrq o when SIM_CLI s disabled by
t correapond when the SIM_CLK

QnT Crod

coritrolia

oycles 436 1

Since the SIM clock can be disshbied while o madern convolier

UART i aperating siung the sample common fine 2 can detect an nsppropriate bus condition

of the common firne 212, 71 SiM 122 has peen impi

Hhe WED H04 or rec cnﬂy

h or fow because ved from

ety onerated

irning disgram o is an avample of the SIM reset signal SIM_RST. In sty
dizables S3iM_CLK

von sequence Tollowing HSM LYY, the modern controiter 302
n enables SiM_CLK. The modem

ntrodler 302 uses anin

ticns the SIMLRST from logic high to logic iow, and hack 1o togic t

bed above,

of the clock and signal des

Wway

Byte transfer

s a flewehart of @ control methad 500 {indicated as "byte i
dance with the prasent iny

nafer” in FIG. 5) ssscaiated with transferring (e, transmitting) data byies
2, the modam controller 302 commands the UART receiver 334 10

G port

N6 B dn g fivst step 5
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in @ next step 304, the medsrm contreller 302 sends a data byte to the UART transmitter 334 and instructs the UART to send the ds
ter 334 sends the data byte as a data byte contiguous to the Siv 1/ O port 206 aver the comman fine 212 while the UA

common fine 212 Send it

sonse, the BART
er 336 repeatedly samples the

wansm:

ter the UART transmitier 334 T

reCeiver reo

described above, the UART

HERE Unal indics
uch 38 inter

necause the BART transmitter

.

sontrofler 302 uses an interrunt saivice routing (al

recelve interrupt inllistes nexr gt oo the receive

the BX ISR 2

tep 506, In step 506, the moden
interrupt. The R} ISR activates certain r methed steps depend
rrethod steps scnording 16 the RISR 5 Tx bytes "

ated a5 "RRASR"} 1o ser

ctivates the

i on the state associaied with the receive interrupt. in this ca
The detailed method corresponding to B ISR is desaribed helow.

i a next step 508, the modem conirallar 302 walls for another ssmple byte from the UART e

interrupt service routines

s 3 Rowchart of a method 609 coresp
controlier 302, Method 600 {e, RCISR) is initiated by a receive in

id may be perfermed at modem

i an inftial decision step 602, the folfowing is determined,

d above it sccords

ce with Method 503}, o

sample bytes colf

ndicated in

varmitted

in @ next step 610, the Ry 15K sta

setio ' process guard ti

in a next step 612, the process waits for ancthe

wigthiod steps 504-614 are run in step S5 describead

Onthe other hand, whan an e
indicating the data byte ne

signal s indicated in step 406,
ads 1o be d. The fi

4. in step €14, the st

step

reuransy

ning e t

cied) 83

verds T the next sten

< tha Ry 18R state = " process guand ", the flow or ep 623, the ni

{sol sle bytes is cou

i @ next decision step 822, itis determined whether the number of received sample bytes is equsl to or gre
i an insufficient nu

ter than the number of samples corresponding to the guard
524, wh e bytes are received,

have been colleciad, the

O 54

var of sample by cw procesds 1o the next

v of bytes have been coflectad, the

ods W the nexd step 626, in step 828, the UART 812 s reset and the UARY

{the status signal =
y he sent using method 508, o

On the ather hand, whan th
methed 300, for examp

Computer systenms

rmethod of the present invention is performed using a controfier {
communication hardware masy be used o cary cut i

st

for 302} operating in a ¢or
nvention, a genarsl purpese compuier systern may be L
red Dy the modern cont

may preferablv he carr ed out i

and interface circuitry. As s result, the prasernt invertion can be implemaenterd with a computer

shown in FIG. 7. in the present invention, the methods cribed shove, such as methods 300 and 600, 2

ar system 700, Computer avetam 700 includes one s controfier 3

&

MO RIGCESssTS, 764 ’eg arvesponding 1o mod
us 304 described with refer

o8 8 xi!edmt!*esr will une

procesgser 74 is co
software impls

scted o the com ication infrastructure 706 {eg, a b
niaticns are described in terms of typical computer

ftectures,

de, for example, 3 re

\;abl:": Torage device

y d-is!' ] magrn':txc :ape dhive
Tirepresenis g

wable gto

s storage device 714 reads from snd [/ or wiltes to remaovabile unit 718
aptical disk and the §i
stoved

wit Marinern K

rage LN ooy disi magnetic lape,

ce 714, Removabie sterage unit 718 includes 3 computer usabie storage medium havi

wiitten by ovable storage devi a

wndd /o dats,

Alernatively, the udde simnitar o

s o be oaded

”’ig ag PTET DPOGUam OF ¢

1o the computer system 700,
ce 720. The means transmits a program cartridge and cartridge interface {used in g video

ing socket and d

Such meansg may i c.Lds, o v;x°r“p§-, remavasie storage unit 727 -
game device), g removable mamaory ROM or PROMY and a corres

system 700 Diher interfaces 72 an-‘j rerr:ovarjie stor

and goftware

vabie siorage unit 722 te the computer

e units 722 may

Page 01738



1/

T2, 8:26 AM KRZ0030072203A - inteiface between modem and subscriber interface module - Google Patents

Computer systern 700 may also includs a co nterface 724. Communication | ze 724 alicws software and hardware to be transterred between

a network interface (SUL‘-)’! as @ Nt ”J\.r a communication

724 are in the form of signais 728, w

[stedls! ternal devices, The«

i1, a PCMCIA siot, & card, and the lika. Data °nd software iv

o system 70 and ext on interdfsce Y24 may include a modern

itied over communication interface B may be electnical,

electroma tion irterface 724, This sighal 728 is pravided to the cormmunication interface 724 via the

e, optical, or ather signals that may be receivad Dy communi

e

nath 726 carries a signal 728 snd can be parformed using wire «

comimunication path 726 The cor fber ¢

finks, RF links

s, telephone finag, o ephans

Ag used herain, the terms “computer progranm meadiun

d “computer ussble mediur” may be a hard disk and signal 723 instalied in removaiie storage drive 7141
izl dri F

72, and signai

Such compuier progiam products are mear

oroviding software © co cr gystem 700

Somptiter programs (o stored in main my

communication irterface

or conirel fogic) a mory 708 and / or second mer ¢ program may be received via the
724, When such 3 computer prograrm is performed, the computer program enables the cormputar systam 700 0 cary i » present invention,

ular, whaen the co ter program s executed, the o

witer program sifows the precesser 704 1o perforrr: the processes of §

COmuiar
o by computer ¢

@

7 By w.

may be perfor @ the
roduct and computer systern 700 using remevabie storage drive 714, hard drive 712, or ¢o

ol fogie. Whe

conclusion

desaribed des
iments, but oeniy by the fellawing claims.

le various embodim:

T 1he prasent invention have been descrined, it is not imied 16 the ioticn. Therafore

ud not be fimited to the abave-described exery

;ention has bes § funct niliustrate i

ve been defined for conveniensce of des

oresaent iv
unctional bloc

vl blooks, wi erferming certain functions and re
ion. Tnher houndaries may be defined If cartain functicns and refationsthips are parfor 'ﬂed oropery.

Therei’cre, any other boundary iz within th s that such functional blocks may be p

scope of the

Hons therent, Thorafore, the
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NUrise i power

e iz corrected. To de.

s

i order te solve

& forming @ resonance ¢ird
iing en 7 off, a con
g @ constant voltage, and for detecting the smoothed voitage Voltage
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P OKR101149887

Multi-channsl memory card and control method thereof

Abstract

& data tras
response 16 a command input from the host, and independe

One Gr v i

smory card disciosed herein activate

S8/ rEceR
iy performs data transy
reception with ihe host through each data transmission / reception channel activated. »

v of instru

nlural

ssed al cne Hime using cne memory card, the
data proce

Other languages: K

inventor:
images {5}

Worldwide applications

7
o

i

RN BE 2011 W

Application KR1020040022571 A events &

2004-04-01

2004-04-01

Classificalions 2005-16-07

\ 20126811

BUSEA0
& BOGHARGE

ciric permiitation locks; Circults therefor ) Mechanics! aspects of elecironic

incks; Mechaniost Keys therelor 2012-06-11

Claims {25)

1. Amemory card having s plurality of data HTHSSION / rece

s; Andd

And a host for selectively activating the data tsngmission ¢ rece

srin chsnnel provided in

activated data transmission / reception channel.

o

mamaory card o %, wherein the memary card is

s 1o perform the command for each cha

receiving the command and the clock signal are dynami aflocated according 1o the number of channels,

nd by the channel accord

o which of the pins aliccated 10 recsive the comma

3 inpur,

3. delets

method of claim 2,

And a number of corrimand ping aguat to the number of activated channels are aesigned 1o the npuwt pins.

5. i :thod of claim 4, wherzin
The command pin is assigned from among to the input ping, oht zedd

that used as the comm

id pin.

wd of claim 2,

inciurde a frst clock input pin for recelving the clock signal,

3t feast bwe charmels a

« activated in the memaory card, atlea
L operatics

cne of the input pins in addizien to the first clodl

]

DT BN IS A sece

for each channel can be contrafled independently, Memory card system, characterized i that add

~d

method of claim 6,

and an ad

onal pin on the memory card in additicn to input ping, the memory card system being used as the s=cond clock input pin.
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8 delete
& delete

0

T

12 delate

13 delere

14, delete

18 delete

16 delete

rata transmission and reception channels:

nost threugh a pl

18, in the contro i of the memary ¢s iy @ plurality of commands input from

Setermint er 1o use g multi-channeal

g whett

annet is ot used as 8 result of the determination;

Farforming the cornrmand through a singie channa

De el iz used as a result of the determin

ing the number cf channels when the multi-ch

Allocating 3 command line for each of the channels sccording 1o the determined number of cha

Tetermining data rates for the channels; And

And perferming a commana for each channet at the determined data rate.

ar of cornmand fnes as the

tof the me

oty card, characterized in that for assigning the sama

AN

N afiocated a nput pins definad in the mermary card, or may be inpiit using a pin

rough & commandd ong 3 Dl

e canirol method of the memory card.

ddition o the input ping as the comimand pin.”’

method of claim 21,

ude a first clook input

wm

i the data transiission /

first ¢l

ore. And assig

sdddition Lo 1
ed ¢hs

w

ide remaoving st least o

 of the input pii

110 the second

TG OF 1 GO input pin

the determir

s channel can be ndependantly controfied when

Dageription
Multi-channai memery card and control method thereof

aodiment of 1he present invention;

1is 3 block diagram of # twe channe! memery card according 10 3 preferred emi

nof the memory card shown n FiG. 1

ng tc a preferred embagiment of the present iny

3 is a block diagram of a three channe! memory card aco

FiG. And

iagrar for explaining a threa-chiannel rmult-acoess operation of the mamaery card shown

riventiarn,

5is a flowsha

sry embodirent ¢

ng 5 contrel method of @ mubi-channel memary card scoording to an ex  presen

* Daseription of the symbals for th

sin paits of i

160, 20 ermory oard 120

120, 230 memoery controiler 140, 240 interfacs unit

130, 160, 280270 conrol unit 180, 2801 mernoiv core

a0t invention refates 16 & mameory card having a wy, and more par

https://patents.google. com/patent/KR 1011428878 1/en?o0g=KR 101140887 210
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with the profiferation of portable digital devices such as digital cameras, MP3 players, color ¢ s {FDAS), memery such as

da (hereinaftar referrad 1o as MMO cards) and S

mutimedis ca

cards (Secure DI v, Memory cards sre stamp-sized

abundsn

storage devic cannot be srased without s power supply, snd are becoming s n

t storage capacity.

o the "MultiMediaCard Specification Version 4.0 pubdished in February 2004, the MMO card has 2 T-4it command line and an 2-bit data fine, and writes datain

bytes sccording to the command Input from the host {(Perfarms a write or read operation. However, according to the speacification, only one function can be performed in

e MMC card, and itisi ssitde to parform snather function while one tion is being performed. 0 addition, aceording to the MM card specification currently
used, aven I two or move MMC cards are connacted o an agnlicatian, only one card that can ransmit and reseive data with the hinat s hoasi Therefore, evenit a
olurality of MMT cards are connected, 3 plurality of functiong are nat provided, it cannot be done atthe same 1

i ad =g several times &

during thi

, the MMO card requ iger than a normal write / read aperation 1o
s paricd, tha security function may not be guarantesd. in case of not supparting normal MMOC cperation,

1 @ 8es MMC cpa sugperie

e is @ problem of walting until ali security funotions

3 10 5D cards a9 w 5 MM cards.

ntinventicen is e sohve
ion channeis and a control methad

ity of data

THIEZ INVENTIO!
'nuhanv:-ousl\j performing A functicn

-channel memery card and 3 contrel method capabie of

i=ctof th

ention is to provide a multi-channe! memory card and z control ¢ ceess funct

=thod capable of providing a mukl through a

while heing compatibie with a memary card specifics

in arder to achieve the above object, the memory nresent invention selectively activs d having 2 piural:xy ;

@

@ MEmory ¢

It

apticn channets and sion / recent

G inthat it comp

srniasian / rad

rined provided in the marmory card, and activats reapticn

channel i charact

T for genersting a plurality of commands.

in order to achigve the above object, the memaory card acc-‘.ir-‘j:ng o the present inve eive cne of more comimands from a

rcomprises 3 plurality of inpui pins tha
tivate data w

1A MEMOTY Core.

ino

srmining whether io use 4

hghe channel; (¢} chacking the number

@ determination in step (8% () allocating s command Bne snd a ¢
ned i gleg {8).

shanned {8) determining data

af channels when using the Bl

teg for the channeis; And {f) perform each channet at the data rate de

rod embodiment, the gk
5, and the mamary cand hasg two char
of the ground ping and ane of the pluraiity of ...pm oINS 1
pivrality of input ping is used 8 a clock input pin for reced

ity of input pins are ping define
ele. One of the

i ground pins and a piurality

ymemnory card hasg three

{Example)

RN

nafter, exemplary embodim of the present invention wili be described in detail with reference to FiGS.

tfrom the n

on activates one or 1 data transmiss 1, and

ions can be

'"“pUCVX channsls in respense 0 a

the b

performs dsis fransmission 7 reception w
¢ memary card, and the data proce

through each sctivated data transmissian / reception channel. ag a resull, a pluraiity of i
g eHiclency is greatly improved.

orocessed 31 one time by o

of & twe-channel memory card 100 zccerding to a preferred embodiment of the present inventicn, Figure = timing diagram for explai the two-
channe! muiti-access operation of the memory card 160 shown in FIG
1, the memary card 100 includes 3 plurality of input pins 120, a memory controller 130, and 5 memery core 1680,
ity of input pins 1 2 defined acco cification of a rnemory cand, for example, "MultiMediaCard Specification Ve £0% and one or mare

1o the spe % one of twWe

instructions from the host through each of the pins 1011318 defined stcording cept data with

METIOY ¢

data ransmissicn / » s in FERDONSE 10 3 o erforms data trs

oticn channe and input from the fnput pins n { reception with the hinst th:‘ough the

y core 130 s configu

activated channel The mar dofafl

memaery to store dats transmizgion 7 reception results performed by the memory controfler 13

sication meathod
and
-aocess function

ard spac

"siy A3 a1 sui‘ wh

0 @ data transy on channed which

g / reading satisiying a memory ca

‘f)l’i’_}\/lﬂg Lommun

fine and cns or more data B jon such a

ceording to the mermory eard spec
invention will be described below,

First, the configurstic vion {for exampie, the MMU card specifiestion) and the configuration of the
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MIC Morklver 400 Pl Mok % Chel MO Mok
Nare | Tipe | Desonption | Nane | Type) Desariphion | Nane ! Tipe|  Desoniption
I |DAT3GPP Data G {epeslet DATS {JOFP | Data
Comranl/ Corransll/

LE O b jbwal GOND |
Feeporee Resporgel

30OBLE Goud MBLS Gowd VD OE |Goud
¢ B E Powr MODS Power VIS (Power

§ UK | {lock dE I 0ok GE il Lock

& NS rowd VR4S (G WL D .
Responze?

7OAIOPP D D0 |0 (DHaluw | DATD UOEP|Daa
8 |DATYIOEP e Mot weed LATI Dita
§  |DATRVOPP D Mot e DATZ VO Dt
1) |DATY VPP Dot Nt e AT VOFP | Deta

W |DATS PP Dat Mt g T PP Data

19 | DATE [C/PF  Dat Mot seed PATS 0P Dot
18 |TATT PR Tas Mot 1ged AT | YPP Dt

& memery card 100 according to the prasent invention may inciude a ground pin V852 in addition to a command pin (hereinafter, referred o s 2
ry card specitication. By defining itas am YCu can acept twa commands from the haost at :ame time. The
s nput pins 120 @

number of such chsnnels and the definitic > determnined when the host zes the memary card 102, and the ground pin V552 depends on

whether the hest uses 3 single channel or two channeis. } s determined to be dedicated te the second command pin,

transmission snd reception of 1 or 4 bits sre simuitanseusly performed usin data fine in two channels, At this time, since data trangm

and reception performed in each channel are alt performed according 1o the communication method defined in the memary card specification, a single memary card 100

sirnultanecusly executes a plurality of commanids as if a plurality of memory cards are oparating st the same time, You can da it

Subseruently, s configurstion of the mermory contrailer 130 that performs data ransmission and reception for each channel is sy follows.
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d multi-sccessed te

he input pins 120 for each channel

The memory contrailer 130 may include an interface unit 140 for dividing a plurality of commands inpu
! s ocommand And first and second controliers

S0 snd 180 for witing / reading data in the mamory core 183
e unit 142 and a two channel interface unit 144

stihrough 2 plurality of channels, thereby providing ea
and. The interface unit 140 includes a ane channel in

aCCOrding to he ¢

nit 142 transfers commands and data input from the input ping 120 into a T+

When the memaory card 120 is used a3 annel memory card, the 1-channsl interfac
cormmand fine CMD and an & re cormnmand iine CMD and data fine tray ontrol unit 150 &
of unit 155 th Y DATO-Y. P s @ function of transmitting to th tping 120 through [DATH-7Y T controfier 150 performs dats

it in the memory

anta i

ctianof 1, 4,0r §

when the memory card 160 s
vornf!ord divides the

first and secont iror‘iroiler 150 3
and DATA-7. By trans!
s first and second

offer 180, respect vely The
TR0 and CMD 1 and the data fines DA i g
¥ annel interface unit 144 trar esponse signals and dsta input from ntrel units 180 snd 160 1o the h
the twe command Hines SMDC and OMDT share one ciock fing CLK te perform data transmission and reception of T or 4 bits, and the data transimission and reception

resuits are siored in the memaory core T80

144,

Arthistime,

Referring 1o FIG. 2, when th

nost parforms an operation of reading data from the memaory card 100 while weiting dsia 1o the memary card 109, the wiite command snd

the read command may be conn command line CMDQ.

irst contral unit 150 and the secand centref unit 160 are respectively transmitted through the

command fine
tted and
he host

erated fffm the first and second cont s rsnsmitted 10 4 host through 3

fram the memary card 100 are tran

ic ;o‘»:rfurm :r:depen-‘jeni
ttanecusly.

wat parforms signai s

anned interface unit 147 snd the two-cha
saftware mav perform an interface for da

interface t¢ both one and two channats. You can also do i ad
channeis

2is 3 block dizgram of a three channel memory card 200 500
alsc transmit and recelve data through one channe! acearding To a communication metnad defi

Wi

more while being cormpatible with the exigting mermary osrd specification. Datz ssion and reception through ©

0 and the mernary
except that the three-

Cornpared 1o the memory card 100 iustrated in FiG. 2, the me fustrated in FIG. @ has a different o

conwolier 280 for transmitting and rec

Tiguration of the

ving dsis for three channels. ¢

onfiguistions are the same ag the memory card 100 of F

channel interface unit 249 and the third control unit 270 are further provi ded tnerein. Therefore, duplicate descr se omitied for simpiicity.

M Modelver 400 Pl Mode 3 Chiuel M Bode
¥oe | Type | Descripion | Nae | Tpel Decorigtion | M | Type | Description
t | DAT3 VOPP Dats 051 [Mpsslect | DAT3 [OPP Dt
giieiecat ‘ Connmadly

AR RS ool Dt i ]
Fespause Respougs)

Fin#

:5
>
=

TESEA A ) TEET o 7 o et T e o 3
3 ol |5 Grourd VRLS G WS g Ground

pros
et
o
2
[
o rl
3
L)
S

5 Hower W 5 Powmer
b5 1K Teck akE |1 Cock CLHG 1 Clodk

o

L,

Sround R

CEy
o
L
23
£
8]
G
=
%:3-};
'l
<‘_~l
T
(@
e
e

Hespomeel
7| DATNIGEP Datx 0o DaaCugr  (DATH IEYPP | Dt
5 |DATLIOPP Deia Rt et DA WP D

a  rwTolee s b e wc‘“:“'i‘ 4R ara
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w SIS NTR O R S ) [ W] FOTRERIFRS L Lt

in 4 Dt ot ised CLEL/DATY {TOPP Clock

Correrar

0| DATS|OTR Dat Mt el CMIZDATS IOFP ]
Beaporesy

“ Dt

¥ | DET8IAGPR Das Bt 1ead DATS
13| DATT VGPR Daty Mot imed DaTY

T
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A magnetic stripe card simulation means, system and method

Abstract

gnetic stripe card simulation means or tegt card comprises 3 planar

ne card and o oiis caried by the test osrd

S‘I.")D(—) card rea

eade
netic field st the read head created by move

3

o s useful by software develapars Other languages:

magnerm stiipe cards,
fnventor: {

Glassifications
Worldwide applications

+at least a part de
dng, e, shape, n
inted

ned to THRE WO AY
e, code with

carry digital markings characteris )

nagnetically detectable «

Application PCT/NZ1996/000002 events @

1995-02-21

Clalms

= card simuiati

means comprising a planar subistrate companent of a simi
> carmponent such that the coll will he positioned 4

ize to a magnetic strin: card, at least on
ipe card reader unit whan the

ziactrical coif carried by th

cent the read head of 4 m

erted into the reader

bsvaie component is

unit, and conduciors from the su
created by

ate compenent anabling passing of a seris

s of electics! pulses through the colbta simu

: the changing magnetic 1 read head

Mavey

2.Ama

2303 ACCH

gtoclaim 1, whersin the electrical ¢

s} is/are scaled in @ sh

ficw recess or recesses in the subsirate compe

3. A magnetic st

and wi

na according to efther one of claims 1 and 2 comprisin
assed through the coif is substantdally

G Twe of inore gol in @ach ool s wound such thatih

ragn

oroducsd when an slectric

= coif in the mtane of the subs

coempensnt 1o minimise A

4. A magnetic stipe

card sirnuiation means accarding 1o any one of claims 1 1o 3, wherein the or each col
abeve and beicw each other perp e cf the substrate

is/are wound around a -shaped core oriented 8o thal the twao

arms of the core i

cular to the p

compoenent.

5.4 magnetic svipe card simutation systern, comprising’

electrics

at least ar

A1 positionable adjacent 3 read head, and

wable tegt means connactabie i sald electicsl coif and programimable 1o pass s series of electrical ¢

hanging magnetic it

QrOgis

idses through the coil 4 oid

read i

ted by movement of a magn re read head,

At th

e card simuiati

system scoording 1o claim 5, wherein the electrical coil{a} is

carried by a substrate compone

a magn: elic

stripe card such thatthe o

nit when the substrate ¢o

s} will be posi ad magnetic stripe card reader o the reader unit.

7. A magnetic stripe card simulation system acoording te claim &, wherein the coil{s) is/s

B, 4 M fie st T

s B and 7

cording te either one of clair

CMpHsing twe Gr more oo

the magnetic fieid
sonent 1o minimise adjacent

oroduced whan an glectric ssed through the coll is substantially cancelled on either side of the cailin

charninel

crossiatk,
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of clair

ard simuiati
shove and be

gystem acoo

ding t¢ any one or aach coil{s) w/are waound arcund a U-shapsd core anented so that the two

the plane of the subsrrare compangent,

ow eaeh other perpendicular

s}

e card ¢

on system acoording 16 any one of claims 3 14 6, wherain s

riable teat mesns s o nmad 1o enargise the cai !(S

e or more of!

Tored card data rey

ata of actual magnetic stipe cands,

o} fagter and slower serisg of elecirical pulses repressnting s

sier and slower card mows

ent past the read

o} intredus

sn of sub-integral and/or adiacent bitte-bit jitter inte the glect s represeniing stored card data for test purposes,

ons

A RY

he number of leading and usiling clock pulses in the sle es simulating stored card data, and

=) variations of the &

trical nulses to vary the magnetic fizld strengih produced by the coill{s), for test purposes.

114 magnetic stripe card si

i io any one aima 510 10, wh the prﬁgrammable testme

12 A method of sirmulation of movel
of electrical pulss

ert a reard head, com

¢ siripe card past

aviding at least one electrical coll positioned adjacent the read head, and

= read nead.

o simulate the

assinga s

hrough the cell anging magnetic field created by mevement of 8 magnetic stripe card pastt

s read head of a
that the coil{s} will be oo

2, wherein said read he
se card such

s} is/are carried by a substrate
serted into the reader

vaf coills

ripe card reader unit and the elec
siticned adjacent the read head whe

14. A method accerding to aither sin id coll in atest i

of claims 12 and 13 inciuding enarg e DIl

A} Causis ulate 3

the electrical puises T =d card data repressitative of a real magnetic stripe card,

0} faster and slower 2

res of electricst pulses representing storad card

210 simukate Fagter and slower card movement pas y resrd head,

¢l intreduciion of sub-ntegral and adjacent nit-to-bit iitter into the electrical

oulsss rep ed card cata for test p

nting

wong inthe num

o} va
vary the mag

rofleading and &

ing clock pulses
w the coil{s), for test

tude of the elecit

cal pulses to

tic fisld strengtn produced

15. A magnetic ncetaFigs3a ngs.

18, A magnetic s

7. A method of simulating movernent of s magnet

past 3 read head substantiaily as described herein.

Dascription

ANAGNETIC STRIPE CARD SIMULATION MEANS, SYSTEM &M

FELD OF INVENTION

The invention compsd

y magnetic

as 4 magnetic sl

3h

ware developers in developmant of software for apparatus ope

ipe cards and incorpo apparatus used in secliity app aller

ance or develoning of such magnstic card reader units,

N8, automatic

machines or AThs and cther apy ing and finance of g

SACKGROUND

-v’iag vetie sripe cards are no railers including off cor

uch cards te thair custome

panies issue cards 1o thelr ou

stormers a3 cradi cards or preferred customer cards or similsy,

na

W in averydsy use, |

. debit cards and ¢a

2 ag s c3 O \';O:’T!mO.".l'y'

e

ing use of ATMs, Magstripe cards
nilar, inevitanly the use of iy wipe cards in varicus applications wi

used as sacurity cards issuad 10 persans 1o aliow access siidings and s increase.

s 2 plsnar plastic eard comprising a strip of magnetic media which acts as a store for data. intemationsl standards define the physicst size of

e and characiaristics

magnet
4 read onfy

h tor stering cata v

card fssuing authority.
Typically track 2is are

' o arample,
iy track carrying data which ident > e customs i number, any perser nication number or PN and o
icalty

A 1

Magnetic card read

units generally hesd ass
the colls sre cemered where the encoded tracks 1, 2 sndd 8 of 8 magnetic siripe cand inserie e readar w

over the read head either by a meteri

gretically encoded ca:‘d i pa'sved
es =nsure correct iceation of the magnetic media
iines of foree emanating frarm the magnstic media of the card induce 3 current in the

o fransport mechani the resder unit or by @ manual card swipe. Card
over the read head. As the envoded card moves past the read read,

:if by deceding civ

> Magnat

pick-un coil

0 revover s idata. ks 1,2 and & can be read sin H are used,

amplified and

idranecusly if
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Each application which uses magnetic stripe card techna \!oq s recuires sottware 1o e produced for that anplication. For example, each ailer converts te use cof

e 3 i

magoard technology, sohware must he developerd for » {or ather mageard users such as

individual banks snd financiabs

ated point of sale terminals of the retailer. The sameis

=, and in security card applications where magesids are used as access csrds, Various aspects of the software development

: cardds. For example, in te

2 simudaticn of the end use -;f i

ing new scf T may De necessany 16 triat variaus card

& system response to expired cards, to tiat a
by encoding 3 number of cards with each parameter to be tested and

range of account codes, PilNg, purchase restrictions
nit diring the

s s commaondy caried out

wnt,

nanually swiping a card thiv

SUMMARY OF INVENTION

fiware §

esent invention provides a magnatic “‘mrﬂ aard simudaticn means, system and method siitabie far use by developers

to above, for testin e of card resq

the development of mag units, and in other related applicati

in broad ler : or "test card”, co ubstrate ¢

zin one aspect the invention comprises a mz

a planai

e acil wili be po

0 a magnetic strips card, at least one elecirical coll carried by the su bS" HEw] fdoned adiscent the read head of a magnstic strips

card reader unit when the substrate co s of elerirical

puises threugh the coil to simulate the

= component enaliing passing of a ser

stripe card past the read head.

ingerted into the reader unit, and conductors ¥
changing magretic ficld at the read head created by mavement of a

ipe card simul

in broad terms in an s aspect the invention comprises 3 magnatc

Al least one elew

Byslarn, comp ical eoll postionable adiscent o read hesd, and

orogrammaide test means conneciable to said el ool te aimuiate the cha

field at the head created oy mevement of 3 magnetic stripe card past &

cirical coil and programimaide ic pass a series of
read head.

ing magnetic

Prefa

> alectrical coilis) is/are canded by 8 substate componant of a similar size to s the coil(s) witt be po

Fened adiacent the
read head of 3

magnetic stripe card reader unit when the s

a further aspect the inve

NE e
created Dy mevement cfa

agnetic stripe card past the read head.

ibed with referance 1o the accormpanying drawings, by way of exarmpie and withcut intending to be fiy G, whersing

sirnud

O 3ysiem in saflware

shuwing

: approvimate position of the three daias trscks,

st card adiacent the read head of & magsul e unil when the test oard is ingert

G the reader unit, snd

Figure 5 schematioally shows the interaction between the coil(s} of a test card of the inv i and picikun coil of a msgeard read head,

DETAILED DESCRIPTION OF PREFERRED FORME

e Test card and simuiatia
puter 1 and a mag

sically, but net exciusively,

system of the invention will be uise
we card reader unit 2. The test card 3

Maricaily

shows a personal o

tosrd to 2 part af the computer via a sta
magstripe card

agnetic stripe card. The card typicaily compr
i onthe

3 = standard m
a standard po

aeks 1,7 and 3 are indicated at 11,

s 3 substrate & of standard dimensions an

srrvre }’ of s three tracks In aceordance with interna

data onthe card, Tt

. The magnetic meadis 7 pro

’fa

T2 and T3 in Figure 2,

used by the banking and aif
Mastercard, Fuelcard, Degitcard,

re termed the card prefix snd ide

and account numMber make up the Primary Account Number
ength. The FAN seps ally followed by the card expiry date, a
e dats such as customer 2coount balances (

x1 digits give the customers acce wmber. Together the prefi
gnates the end of the FAN wi hevween 13 and 19 digits

of PAN

SePASICH Ge Y IMAY Yan

m;.

t pluz other izguer sp¢ > cdata, Track 3 nated s read/wiite track and can i generally not

Horant tragks. For

s anplicatic

na UG

# sacurity access systern may use only wack 1 for ancading 3

=ges, a banking anppl

Y SUGY

as

EFTPOS may use only track Z for customer ac fication, and an off industry appiication may use both fracks 1 track 1 for ac formation snd

v number of
on the card than

wrack 2 for product purchass restriction hrae tracks are provided atal

for by interationat standards at present, itis

sy he provided on a magnetic stripe osrd sueh ag & or 5 tracks, and it is slse p
showr in Figure 2.

eferrad form mag
al of the same o

component 10 which is ypicaily a
netic siripe cards of a pa

plastic ormhﬂr suitable m

v with the internaticnal standards because the cards are for use with t the cards are of 3 non- Smi‘:ua:‘d

Yarg in

o not ¢

sysiem of the card lssuer whe desi

or that the

iculsr reader units ¢

s non-siandard Eocanfm e test osrd will also he of a non-standasrd sive ff)f--\e wnh t

part
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I

component 1, T et the read

1 ave positioned on the substrate compaonant H su
inseried into the unit, s shown in Figure 1.

nat they will in i be positioned sdj

fer unit when the lest card

unit the coils 11 wili

Figure 5 shows how the small coils nthat when the test card is inserted into the 1

immediaely adia

in the preferred form test card shown each call 11 i3 meunted in & shallow recess 13 Furmed in the thicknes:
example th
1 aieny the cha

311 may be 3=

te companent 10 ferming the test card. For

Yy be formad ¢ low channet 14 is provided from t > of the test card and wii

g 4 router As
4 to connect to ] cable 15 the cther end of which carrne
inthe re ted by a
f{J rmay then be coveres an adhesive &l or simil

o

persanal comp

3! 0 covers the wires in the chann

One, two or three colls may be provided depending upon the appll

me garticilar nen-standard ap

it ocis 17

is alsc possible that four or mere adiges: imilar couid be carried by the test card fo

3 of any suitable configuration it in the o woting si
Y O

pick up ooil e to aveid ad,

h that the magnetic field generated when an elzctrical pulse
card 1o svoid detection of the magnetic field created by the coll by
hieved as shown in Figwe 4, by w ndinq each ccx’i T 1intwe paits
sedd a magr g .dommant!y

“

is pagsed through the collis s elied on either side of the coll in
another read b

around the

he o

ant chanr‘.el crosstaik. in the preferred form thi
rich are subsaauantdy arimped t

in directions pe i before crimping of the
gethar. Trhe core 17 may be formad from perrm

trength generated Various o

ha coils may be air cored. L

Az gtated, when the test card iz inserted into & reader unit, the

adjacent the read hoad as shown in Figure 3. A series of electrical pulses may then be sent through each ¢

ke up by the read hasd t creste a changing

magnetic field at the read hesd which simulates
ate mevement of 2 magstripe card ¢

12 of the read head.

wement of a magnetic stripe card past the resd head. Energising the ooll or ooils 17 with a series of puiges will
ing & number of stored data digit head. Figure & shews the interaction of a test card ccif 1 1 with a pickup

't 10 the coils may be sup

current flow i .rouq% +

The driving curre
examiple, to restrict it

fled directly | # paraliel or serial port of the PC. Cuire

e resistors may be inserte the c

e pait sdaptors for
of the magnestic fieid strength of each

af the ¢ Other electronic clrcuits may be included to Bimit or boost the driving current, modify its wave

shape or buffer the signal & micreprocessar may be included to remave same of the processis nendenoy

g fcad and time ¢

Mok than on

<

test card may be eperated from the designated system pert. Additi

v driven by the PC. Additiona! cards rmiay be wired together in series or in paraliel to operate

iay be connscted 0 the same port using appropriate adapiors 3

vidiial

card may be imultanecusty,

sociated soffware generates the pulse stream which ¢ of @ may card, i the

A

design and d-zvsicpi

rgiges the coils of the test

YeINE

d ro simulate swiping or motodsed

a

> the test card te simuiate faster and slowsr or maxi
signal, 16 vary the number of leading and waifing

Tan

i CCOae’s U ¥ i) v Ch vQ ene
d decnders the sottware may be arranged to ene
; and/or dz B

cations based around magnetically enceded cards varicus card

encodings can be qui Mulated 1o check the re during developm ations, exniry dates, security

nyvatic check characiers, and similar Vest cards can De stored in a cand data base for easy acoess. In produciion and test centre testing of card baserd

3 data base cfca uitinie simultanecus swipes of 10 test

{08 iisi can ke repestedly nlayed. A single PC can connect to many cards :

rnaxirnuen system load swipes can be tiggered from an external event o synchronise the next gwipe to the availability of the card reader,

s having fe encode res ation of card

@ ability to simuiste 2

card aveid

magnelic caris for each and RVETY OO

s 11 of a size the same as or
ther forms that rhe cails may be carried by other mesng enshifing the cofis 1o be placed ad

idinte 3 card resdsr or other mesns | table into a card reader to

arte a standard m

e carried by 3 substrate compene

ent e resd head of 3 card resder, such ss a sralier subsirate
> read hegd,

foregeing des: s the invention including a preferred form thersof. Alteraticns and modiicaticns as will ke obvious 1o the art ar
neorporated within the scope heraef s defined In the accompanying clsims.
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5 | MX2007000546

Contactless paymaent card reader with a frusio-conical operating volume,

Abstract

efrusio-conicat shaped

A -:ontactiess paymsr‘.t card reader has a frusto-conical operating ol

thsfor powering and o unicating with

« has defined magn

ative
T contactie

a reference reader, wi
ng, 1o test product

nant

S pay

tness of mark

mMants for v
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sl ave
Claims (13)
T CLAIMS 1L Aresder arrangement for reading contactless psyment cards, the reader congists of an RF antenns oireui and 5 landing plane positioned at s fixed

4 Hov in s frustoconically operating volume, where the lan
o Hov in the operating volum
rds placed in the eperating volume in a fruste-
s oft a truncated cone having an axial length 3,

223 The reader array of claim 2, ehsrsote
RF antes where the

distance from the RF antenns, where the RF antenna circuit is canfigured to

meter of the oparating volus

nerate a magnet

ger

conical manne
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hase of smailier ¢ MagE:

forms the

sical manner 2. The

-conicst manne
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D and 3 diameter of the targe hase D2; and & oyiindrical section having a diameter 42
i the {anding nlane is pesitionad at s fixed distance of about 15 em frem
I, TES[ 4. The reader array of ol
sircuit of the RE antenng, and whereln the Vov measur
e the fanding plana i
card readers deployed in an

rig snecified to feed snd communicate with the contactiess

ase diamete

eter of aboit 7 om, w
.32, Dland D2 have nomi
ponds W a powsr ranster voltage Vov measured atap
ately 3-37 velts in an RF antennia i i
rence reader Tor lesting @ contactiess payment card that can be used with any of the diffen

ractivaly.

ues of 4

PEIEE

in the antenna

field H3 corres

RF has a nominal value of apnm; 7 ia the distance of a pi

aqust t approximatal

se external oehay *havior of the diffen

nic payment sy

g confi

readers deployed in the elec

contact payment card und srating volume

2gt ar‘d 1 r-mem\e 4 magnelc

ger

ed to fead and communicate

manner &

n the aperating volums in g fr nonic

A placar

in & frustononical manner is sp S BRYIMANT £

ence card of clsim B, characterized in that the dif “tless payment card readers and wherain the circuit of the RF antenn

ses a0 antenna having a resonant frequency of about 13.5% MHz. 7. The reference reader of claim &, characterized in that the RF anten:

a ciroult hoard, and wherain
= of appreximately 15 ¢m

rrster of apprcnma‘e'y £ om

e refe

¢ that is repr
volume consiats of! a runcat

an axisllength S, 5 diameter ¢i the small hase Bf and a diameter of the targe ba ; a cylindrica section
ot claim 9, charscterized in that the fanding plane is placed &t a fed distance of spproximaiely 19
sters i, 32, D and D2 have no f appre velv. 11. The refere
respnnds 10 an equivalent energy transfer voltage Yoy measured al a point on

t RF haz a nominal value of approximately (3-52) velis, where 2 is the distance of the

Having a diameter D2 and 5 leng\h 8210

i valu tely 1,3, 3 and 5 om, respec

o from the

reader of claim 10, o I magr‘-eri.f; Tieldd
RF antenna, snd where the Vav measured in the ant [&
fram the fanding plane in om, and whara 3 equals 0.33. 12, A mathed for testing the hehavior of a o tess payrment cand that can e used with any of th

ditferent card readers deployed ine steps oft having a reference reader having an aperational vciun
frustocon represertative of the benavier -3f e d:rfersr‘.t readers depioved in
the electronic payment systermn, where the circuit of the RF antenna
tic field in &

i payment system, the methad comprises
tber

aily, th

card 1o he tested

and to generate a Hov m ma in a frust
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3 speciied tc fead and commiunics

with the contactiess payms cal way, place

it card when it is placed in the cperating volume i a frustee
; data and the se

vent card in & first position
the cper‘.«‘tmg vatume. 13, The method of elaim 12 fu

Ting volurns in a frusto-conic

the epersting volume in g fry sitivity of the

sctiess card placed in rises: placing the contactiess

1)

payment o
v sensitivity of the product ca

manng; and measur

& ena

g the reception of the data and

me in a frustecanical manner

Dascription

ERATING VOLUME SPECIFICATION CRESS REFERENCE VO RELATED APPLICATIONS Thiz applic
588,270, fled July 15, 2004, This application alsc refates 1o Un States patent spplicat
i hefore the aforementioned Patent Appiication NO. &0 /£ 883270, Al of the afor

cl s ﬂ“e
s SN SN and\ N, -;lem 3 )
matent apoiications are hersby incorporated ny reference in

cy identification
vinformation, or with more "C‘H‘Pic/\

adio Fre
ficatio
on. Radio Frequency tdentification (RFID} t°chvx- fogy s NCW econay
i technology is now widely used 1

GHTAgS on HeMS in warehnuses, ¢ nars. i addiion, REIG

rechnology has been intreduced in the pavment card industry {such as Master Card, Americsn Express and v’:sa) in the form of "contactiess” credit or payment cards
embeadded with RFID 13gs. Thass contactis rds can be used1c 1 an RFiD-¢
zervices, for example in retail

adic oo bed

naymernt s through

ke stacrronic payment transse
imple, fast

ssumens with

teprninal, Co

cless payment cards can provi
rrrarkets.

cnvenient ways o pay for DTOdL. et

nments, w: QUSES OF SUDE

Some RFID nelagies are availabls for use card : the

ars / erm

ents of a non-contact 3VsIem ¢

contactiess reader (ur Doupler Device aperating

nic circuit Atran

aves fike ¢

(PR and a transpander. The contactiess reader is a that iscen A glect
nte circiit con na. The readerira
{the reader antanna) that cre
slectromagnetic field (or RF fisid} transmitted by the non-cants
ntern

aticr b s ‘rhrc:

tic field, whic

L The transpor
5 DT ml:ag(—: feads the
.f;y of e de*'-c 2 1o the othear, The i

o1 reade

nsoendar's

onders can be contactiess

I, The ¢o

don and wning of both antennas determine

pavment cards,

For O iy viable andic o e interoperable |

i terrninals have fi

DAY 3 even wh mnology that sre ownerd by supp

s, vendors of manufactu

speci s and stands

s convenient threughout the industry. To this end, organi

dization (S0} and the int

ke

ral Drgasnization for Stand
implement contactess payment

130 /T 15563,

y HEC) have formudsted voluntary stsndards for the Indusuy o
red by the 180 /7 1EC are the {7 O/ 0 10588, 1530 /120 14443 and
borhood, respectively.

shnologies. Three of these ¢
g cards,

ndards Ay hle 16 close Goudii

for various conta
gh this range varie

standards of the cards that ope
choszen for e

& I the vicinity of 150/ G 144
ds operating

s throughout the waorld,

range of operatic

£ enargy requirements, memory

<, CPU and conrmoessorn

docurment of IS0 14443 standards has four different parts,

cParti:
mmx G

{85.6 mmx 34.0

tics, defines the physical div siona for an intes
> size as a bank credit card.

b operates in proximity (PICCHL T

< Part 2: Radi ency Energy and Signal . wieristics of the non-contae apect
 medutation and Bits coding procedures. in part 7, two variations are detailed, the ty)

and use the same tata rate, but differ ir areas of modulation and kit cedi

10 chips, inciuding a 5 such as frequency,

8 interface. Both operate on the same 1

pe A interface snd the 4 =Ney

jalization de

< Part 3 initialization and anti-ccliision, the cribes the reqi

iremanis for the coupler device cper
ish communication when the card is taken to the radio frequency (RF) field of the read
magnetic fleid at the same time, identitying how the system determ

g in proxdmity (PCD) e the reader) and the card 1o
happens when mul enter the
s which card 1o use in the transaction and ensuring that all cards presented are inventoried and

establ Anti-collision defines w

processerd

igacton,

data elements that enable communication during a &

s of at lzast so
aanied non-conta

comply wi

maet the require
ordancs with 130 14442, varicus
technology, intercper

of the parts of the vaiuntary
terfaces nthe
ved by vendors

ra standardized in anco

try {eg Cubil's GG-Card and Sony's ity can be a preblerm. Card read

iy house sevaral dszcm-

ufed preferat

le card reader would support type A and type B car

15698 osrds and some type of additional pstented card,
interoparabiiity problems can arise even w s of cards that are supposed to comply with 2 sing! A43% In 180 14443, aff

ontactiess card and reader s
ndent standsrdized tests for the ca ”J~ and for the zead
-contact integrated
eference device

nal intarfaces in the
ng inde
specific tc
sof Lsing the
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requireaments or specifivations related 16 RF energy and
nterconnaction (D81 modet view) of a

g
v are defined

it Open System
15 (IS0 105726} of the IS0 /G
rate in

matheds, v cult card techna \!oqv {cards that ops

conet with 150 1444 in sccordance with

ristics of the oz

o~

nes with the sp

)

xample, the reference PIOT is used to test the magnetic fleld produced o mitted by 3 PCD, and 1o tey

reader, iz used
s is used to test the
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of external se

i measure compliance with the
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hitps:/patents google com/patent/MX2007000548A/en70g=MX2007000548

Page 01779



117

22, 8:27 AM MXZOC7000546A - Contactiess payment card reader with a frusto-conical operating volume. - Google Patents

while the intepen:

orocedur=s of card and reader compliance te
features that falf within the specifications ranges designed for cards an
fiant can enly be arginally so (for example by having a charac

o with standards ¢ s fleld, For example, a card that meets i

mnce with ISC 10373-4 can guarantee that the denloyed product devices each have

ield. The cards and 7 or readers

ad range of specificatior

enders, e proc

dures do not guarantee in
at the end or the imit of & desigr

Y This fonmaf

verifted as oo teristic value

O

aoard

-readabie or difficalt 1o resd using

G

viead to operaticnal faili nally may be rw

reader that onby marginally maeets as well.

ot device functions, B30 1037 3-6 makes provis
sasurernants of the data signals with mediiated foad gena i by 130 108756 16 tast product cards b
eference POD reader These axternal sensing cells are used fo measure the data signal s
moduiated charge signal measured by the
g of a product card using the externa

i ad 1, with respect to the verificstion of the

3 isaion and rec ewo-- of i impertant dats from non-conis

or oniy

indirect ¢

3. A POD test assembly prascrit § @ pair
nmeduiated losd generated and
coils and the signal

ing eoils provides

s that are externai o
card under test. However, there ig ne direct or cbvious relaticnship between
reforg, testing the data s

nam

ngrission fune

Halis e reference PCD ant

d.

sically received by

#}

ct card madulation thatis o
jately modt d dats sign

direct assurance that a grod atively compiiant with the 132 of the data signals is 5 ent or compatiple with the abiity of 2 product reader

in

W receive or [roOess appn

& 504

provemen:s in the defin

NS USING S NS G and NS, dese ons o improve the intercperability of devices hased on onig of the spe

oting devi

and ihe signal interfacs between the card int ces and reader.

the reference equinment and the cempliance iests related to the RF energy

Gther w

ays T improve interoperability of electronic payment devices

electronic contactiess pavime fon is now He

dimensions of contactless pa nt devices.

COMPENDIUM GF THE INVENTION A contactiess card reader hag a "rusic o ive volu

es electromagnetic RF oper

{* oper rrie that s configu

redt as & oyfinder that reduces its section1c a
the paviment cards placed ir

e frustoconioal

aane, An RE sntenna Cir ields Tor power and communi
g voiume. The RF an

ameter base of the frustaconiost oparating volurne rests on th

1 generat
enna, which is adjusten to appreximately miz. 56 Mz, is placed abeut 15 om below a cove
e operational RE

aperat

o oiste, which serves as a landing plane for the

ields {ie, the nes

s

ek

The sralie

"

reader, ianding plane,
generated by the RE antenna in the oparsting valume i a fruste-canical manner are specified te feed and communicate with non-con

Sfeld rmagnetic
st payiment cards of different

an

that can be placed ini the cperating vaiuma in a frustoconical way.

15 om below the fa

in oane version of the reader, the RE antenna has a diameter of approaximately 7 om and is placed at a fxed distance of approximately
frustocanical portjon of the frusteconical operating voluma has sn axial length of about 1 em, 5 small base diameter of shout 1 om and a large base di
der portion has a diameter of approxdimately 2 orn and an axiat length of aporoxi

g pisne. The
ster of about 3

e evlindrical pertion of the frustocenical cperating volume «

egpectively,

different
hat

al behavioris

e reader whose e

dar with the frustoco
; deployed inan

ical operating volume can ne cenfigured with a refen
siacronis payment system, The iroult ] it i 0 1o generate 8 magnetic field Hov in a rustoconicsl operating voiume
= of the magr ids of
&d ire to characterize the functional or aperationa
card placed in the

representative of the b

roan be usedin an

& rating volume o ors deploye i pavmen*‘; symem.

ior cf the payrnent cards, During 3 tes

it

2

stoconios) operating volurme are ed The payment card under st is placed in different ori

= 10 simitate the use of the card fisld.

icn in the frustoconics ODCTBUV];} vl

invention, its natirn

and the differant advantages will e more evident from the accompanying drawings and the folicwing detalled

FTHE DRAWINGS Figure 1is 3 demonstration of a frustecd giional velume of an exemplary

reade rdeﬁxgned in acoordance with the pri

jcal or runcated cone gei

ety of the minimum

ncipias of the present i

5 an image of an exemplaty Pa Pass reference resder designed in accordand s the principies of the pr

Figure 3 1s an image of an exemplary Pay e osrd designed it accordance with the principles of

Figure & is @ demonstration of a cover plate serv s 5 landing plane for the PayPses reference resder of Figure 2

a demonstration of 8 series of gecmetry positions in
use of the payment card fisid in 2 cardtest

1 a particiiar payment ca
rin accordance w

ume cf the PayPass reference

o & muiate ng procedu

aperating volume, T
with the o
aveaden

DETARED DESCRIFTION { INVENTE nt of the card reader that hag 5 frusto-conical
iume in a frusto-conical ner has def

ng by proximity presented or placad in the ope

ON The prasent invention provides an arrangern

Operalng
rds

fielt that are ment <

intensitie

propriate for rebust and

TOWS an exa

ope Mpie of a frustoconiv

The reader array can be used as g reference device 1o test complisnce wit!
reader (Figure 23, whic :: United States patent
ihe behaviers snd efficiency of the payment cards.

tions of the product payment cards As an example, the Payitass reference
M/ S, can be designed o b

onai volume in a frustoconical to avalua

: an ope n

inventive reader is inwhich

ntended to cenferm te & commen industry standard, such as IS0

The srisngement of i described hereln in the context of implernentations of elecironic payment systems

il

centactless payment device 3 ch alsc specifies 8

033756 test met rcentact payiment dey

556 ™ ISC / IE

{PavPass”) for the impleme rat th Y oparsie
2443 and provi

s of iustra

¥ invent

readers). The PayPass implementation s in ac-‘:ﬁrrjance with 15
od that the selection of the PayPass imple

;@ canvenient example that shows the princi softhe prase
+herein is bu orinciples of the present invention may

try standards, common or property.

ae applied mote generally to slectronic payment dey ing under oth

with reference o Figure 2, the PavPass reference reader includes an RF na 200 which is designed (o resunate at 13.56 Mz The antenna of the reader 281
orinted on a circuit board 210 which is placed at 3 certain distanc OV 460 {Figure 4). The caver gl 00 can serve as a fanding pla
nAYMEnNt can ing. 0 field use, the cover plate 400 may have aporopriate guide mariks or logos h
it card for the processing of the &

elcw. 3

reader surface, in which a cardholder can place his

s chosen for the nlacem

visually tirect 3 nolder te the posit

rating volume with the axis of the frustec: aitothe s

2ing generally noi

A fanding plare defines the base nveried frugtocenical «
anding plane. The antenna of the reader has a circulsr shape, and generates magnetic fields that

sical operat

raund the na

QL

al of
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