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0 5mm ¢ 5mm
1.3
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PICC PCD
PICC PCD
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PICC PCD
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ISO/TIEC 14443-2
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ISO/TEC 14443-2
ISO/IEC 14443-2/ FPDAM2

JIS X 6322-3
ISO/TEC 14443-3
ISO/IEC 14443-3/ FPDAM1
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ISO/TEC 10373-6:2001

W N

IC

Identification cards - Test methods - Part6:Proximity cards

ISO/TEC 10373-6/AM2:2003

Identification cards - Test methods— Part6: Proximity cards

Amendment 2: Improved RF test methods
ISO/IEC 14443-1:2000

Identification cards - Contactless integrated circuit(s) cards - Proximity

cards - Part1: Physical characteristics
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2.0
ISO/TEC 14443-2:2001

Identification cards - Contactless integrated circuit(s) cards - Proximity
cards - Part 2:Radio frequency power and signal interface

ISO/IEC 14443-3:2001
Identification cards - Contactless integrated circuit(s) cards - Proximity
cards - Part 3:Initialization and anticollision

ISO/TEC 14443-4:2001

Identification cards - Contactless integrated circuit(s) cards - Proximity

cards - Part 4:'Transmission protocol

ISO/TEC 10373-6/AM2:2003 I1SO as )
JIS

IS

ISO/TEC 10373-6:2001/FPDAM1(Date:2003-07-03

Identification cards - Test methods— Part6: Proximity cards
Amendment 1: Protocol test methods for proximity cards

ISO/IEC 14443-2:2001/FPDAM2(Date:2003-07-22)
Identification cards - Contactless integrated circuit(s) cards - Proximity
cards - Part 2: Radio frequency power and signal interface
Amendment 2: Bit rates of fc/64, fc/32 and fc/16

ISO/TEC 14443-3:2001/FPDAM1 Date:2003-07-18
Identification cards - Contactless integrated circuit(s) cards - Proximity
cards - Part 3: Initialization and anticollision

Amendment 1: Bit rates of fc/64, fc/32 and fc/16

1C PICC Proximity IC Card PICC
IC
PCD Proximity Coupling Device PCD
PICC
PICC
PICC PCD
1 PCD PICC 1



1 PCD PICC
2
PCD
PCD PICC
PCD
PCD PICC
PCD PICC
PCD PICC
(byte)
b1l b8 8
bl (LSB)

(bit duration)

etu
letu 128/(Dx fc) D
D 1 etu
letu 128 /fc
fc JIS X 6322-2

(modulation index)

(a-b)/(a+b)

(binary phase shift keying)

180°
(NRZ-L)
(fc)

(subcarrier)
(fe) (fs)

(frame)

1,2,4,8

b8

PCD

PCD

) etu

2.0

PICC

(MSB)



A PICC A PICC

PICC B PICC
TRO

PCD PICC
TR1

PICC PICC
TR2

PICC EOF PCD SOF

operating field
PICC
polling
PICC PCD
(collision)
PCD PICC
PCD PICC
(anticollision)
PCD PICC

(anticollision sequence )
PCD
PICC PICC PCD
load modulation
PICC
request command
PICC PICC

PCD
PICC
PCD-S
PCD

PCD
PICC
PCD
PICC-S/M/L
PICC PICC-S
PICC-L

2.0

PICC

PICC

PICC-M



3.2

2.0

PICC
PICC

AFI(Application Family Identifier Card
preselection criteria by application, Type B) ( B)
ANTICOLLISION (anticollision command, Type A)

ASK(Amplitude Shift Keying)

ATS(answer to select)

ATTRIB(PICC selection command, Type B) PICC (
ATQA(Answer To Request, Type A) (
ATQB(Answer To Request, Type B) (
BPSK(Binary Phase Shift Keying)

CID(Card Identifier)

CLn(Cascade Level n, Type A) n( A)
CT(Cascade Tag, Type A) ( A)
D(divisor)

DUT(Device Under Test)

etu(Elementary Time Unit) 1

E(End of communication, Type A) ( A)
EGT(Extra Guard Time, Type B) ( B)
EOF(End Of Frame, Type B) ( B)
FDT(Frame Delay Time, Type A) ( A)
fe[frequency of operating field(carrier frequency)]

fs(frequency of sub-carrier modulation)

FWI(Frame Waiting time Integer)

FWT(Frame Waiting Time)

HLTA(Halt command, Type A) ( A)
HLTB(Halt command, Type B) ( B)
Hmax(Maximum fieldstrength of the PCD antenna field)

Hmin(Minimum fieldstrength of the PCD antenna field)

I (information block)

LSB(Least Significant Bit)

MAX(index to define a maximum value)

MIN(index to define a minimum value)

MSB(Most Significant Bit)

NRZ-L[non-return to zero (L for level)] (L )
OOK (on/off keying)

A)



PCD(Proximity Coupling Device)

PICC(Proximity IC Card)

PCB(protocol control byte)

PUPI(Pseudo-Unique PICC Identifier)

R (R-block ;receive ready block)

R(ACK) (R-block containing a positive acknowledge)
R(NAK) (R-block containing a negative acknowledge)
RATS(request for answer to select)

REQA(Request Command, Type A)

REQB(Request Command, Type B)

RF(radio frequency)

RFU(Reserved For Future ISO/IEC Use)

S (supervisory block)

S(Start of communication, Type A)

SAK(Select Acknowledge, Type A)

SEL(Select Code, Type A)

SELECT(Select Command, Type A)

Slot_ MARKER(Slot marker command, Type B)

SOF(Start Of Frame, Type B)

UID(Unique identifier, Type A)

Uid n(Byte number n of Unique Identifier, n>0)
WTX (waiting time extension)

WTXM (waiting time extension multiplier)
WUPA(Wake up command, Type A)
WUPB(Wake up command, Type B)

b“xxxx xxxx”
“XX”

10
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JIS X 6322-1(ISO/TIEC 14443-1)
4.1 PICC

ID-1
PICC

PICC 0 50
4.2 PCD

PCD PICC PICC

JIS X 6322-2(ISO/TEC 14443-2) PICC

5.1 PICC
5.1.1

PICC 4
51

‘ ‘ ‘ 4-R5
- 7-R8

53.98

83.6
85.6

5-1

5.1.2

PICC

PICC
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PICC
PICC
PICC

5.1.3

PICC

5.1.4

PICC

5.2 PCD
5.2.1

PCD

PCD

PICC 13.56MHz
PICC 13.56MHz
Hmin A/m rms
PICC
PCD
PICC

IC
IC

52

PICC

12

PCD

52
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PCD

5.2.2

PCD

5.2.3
(DPICC

PICC
2

5.2.4

PCD

PCD

PCD

Hmin

5-3

PCD
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PCD

PICC
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JIS X 6322-2(ISO/TEC 14443-2) PCD PICC PICC PCD
A B
6.1 PICC
JIS X 6322-2(ISO/IEC 14443-2) IC
6.2
JIS X 6322-2(ISO/IEC 14443-2)
ISO/TEC14443-2/FPDAM2
6-1 fc/128 106kbit/s fc/64 212kbit/s fc/32 424kbit/s
847kbit/s) 2
Type & Type B
ASK 100% ASHK 10%
Maoddsd Miler MRS
PCO te PICC
tﬂﬂmfﬂ'“lﬁ|1|u|u|1J g | 1o ol 4
|
Lo Moduitaticn Laad Madid ation
Subearrion o/ 16 Subicrier foi16
CHOK BFSK
PICC to PCD | Manchester MRZ-L
fe128
o] 1 ]|o|o] g |1 | oo |1
Lo Madulaton
Saibcormer 216
e
FICC to FCD MEF-L
foisd
In|u|1 1|u!n|u|n| 1| 1]
Load Madulahan
PICC 1a PCD Subcamer fe'1e
BPSK
ficiag WRZ-L
|n!uﬂn'||:| 1| 'hluﬁuﬁﬁw 1|1|1 !1|
Load Modutabon
Suibeaimier 16
HPSK
FICC to PCD NRZL
Fei 16
LU ]
6-1 A B

14

fe/16(

2.0



6.3 A
JIS X 6322-2(ISO/TEC 14443-2) A

JIS X 6322-2(ISO/TEC 14443-2)

PCD PICC

PICC PCD

6.3.1 PCD PICC

6.3.1.1
ISO/IEC14443-2/FPDAM2
1
fc/128(  106kbit/s)
fc/64(  212kbit/s)
fc/32(  424Kkbit/s)
fc/16(  847kbit/s)
6.3.1.2
ISO/IEC14443-2/FPDAM2
fc/64 fc/32 fc/16 PCD PICC
“ “ ASK
PCD 6-2
Hinitian  + 0.1x (1-a)
6-2 a fc/64 fc/32 fc/16

15

0.6

RF

HinrTiaL

2.0

6-2

60%



Envelope of
Carrier Amplitude
H/Hinrrian A

1.1-0.1a
1
0.9+0.1a
(1+a)/2
a
0 > ¢
a
(1+a)/2
0.940.1a
1
1.1-0.1a
r>——
2 t3
P
| tll
6-2 fc/64,fc/32,fc/16 “ "
6-1
fc/64 fc/32 fc/16
Min Max Min Max Min Max
t1l 17/fc 21/fc 10/fc 12/fc 6/fc 7ife
t2 5/fc t1 4/fc t1 3/fe t1l
t3 0 10/fc 0 9/fc 0 8/fc
6.3.2 PICC PCD
6.3.2.1
ISO/TEC14443-2/FPDAM2
1

fc/128(  106kbit/s)
fc/64(  212kbit/s)
fc/32(  424kbit/s)
fc/16(  847kbit/s)

16
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6.3.2.2
ISO/IEC14443-2/FPDAM?2
fc/64,fc/32,fc/16 6.3.2.3
6.3.2.3
ISO/IEC14443-2/FPDAM?2
fe/64,fc/32,fc/16
« 17
«
32 “ 17
“ 0" 1
6.4 B
JIS X 6322-2(ISO/IEC 14443-2) B

JIS X 6322-2(ISO/TEC 14443-2)
PCD PICC

PICC PCD

6.4.1 PCD PICC
6.4.1.1
ISO/TEC14443-2/FPDAM2

fc/128(  106kbit/s)
fc/64(  212kbit/s)
fc/32(  424kbit/s)
fc/16(  847kbit/s)
6.4.1.2
ISO/IEC14443-2/FPDAM?2
6-3
17

BPSK

NRZ-L

2.0



Y .
BEREE RN |
carrie?r \ { hr i
amplitude yT o b of
. y_._ N .
fc/128 fc/64 fc/32 fc/16
1 etu (approx) 9,44 ps 4,72 s 2,36 ps 1,18 pis
2 us 2 ps 1 ps 0,8 s
2 us 2 ps 1 ps 0,8 ps
0,1(a-b) 0,1(a-b) 0,1(a-b) 0,1(a-b)
h¢, max hy max 0,1(a-b) 0,1(a-b) 0,1(a-b) 0,1(a-b)
6-3 B
6.4.2 PICC PCD
6.4.2.1
ISO/IEC14443-2/FPDAM2
1
fc/128(  106kbit/s)
fc/64(  212kbit/s)
fc/32(  424kbit/s)
fc/16(  847kbit/s)
6.4.2.2

ISO/IEC14443-2/FPDAM?2
fe/16( 847kHz)
8 1

18



6.4.2.3

ISO/TEC14443-2/FPDAM2
BPSK 6-4

6-4

19

2.0



JIS X 6322-3(ISO/TEC 14443-3)

7.1
JIS X 6322-3(ISO/IEC 14443-3)

2.0

PICC 10ms
PCD PICC
100%ASK( ) 10%ASK( )
PCD PICC
5ms
PICC 5ms
7-1
5ms
5mS / 5mS
Hmin
5ms 5ms
AV
Hmin V\
4
(1 2)
7-1

20




2.0
ISO/TEC14443-3/FPDAM1
(1 A PICC BSms
REQA
A PICC B REQA
IDLE
2) B PICC Bbms
REQB
B PICC A REQB
IDLE

PICC 100ms OFF

PICC 100ms

7.2 A PICC
JIS X 6322-3(ISO/TEC 14443-3) APICC

JIS X 6322-3(ISO/TEC 14443-3)

PICC
7.2.1
ISO/IEC14443-3/FPDAM1
PCD PICC 7-1 fc/64 fc/32  fc/16
7-1
Divisor D etu Bit rate
1 128/fc(~9.4p s) fc/128(~106 kbit/s)
2(optional) 128/(2fc)(~4.7y s) fc/64(~212 kbit/s)
4(optional) 128/(4fc)(~2.4) s) fc/32(~424 kbit/s)
8(optional) 128/(8fc)(~1.21 s) fc/16(~847 kbit/s)
fc/128
7.2.2

ISO/TEC14443-3/FPDAM1

21



2.0

PCD PICC
7-2
Last data bt transmitted by PCD First madulation of PICC
FOT
| 4 1 1 L ' 4
1 etu 2 etu
logic"1"  EBEnd of communication Start of
(E) communication (3)
A \ roT > u
ewm T 2 aiu
logic "0"  End of communication Start of
(E) communication (S5)
7-2 PCD PICC
FDT 7-2
7-2 PCD PICC
. FDT
Command type n(integer value) : }
last bit=(1)b last bit=(0)b
REQA Command
WUPA Command
ANTICOLLISION Command 1236/tc 1172/t
SELECT Command
All other commands at bit rates
PCD - PICC:fc/128 9 (n*128+84)/fc | (n*128+20)/fc
PCD - PICC:fc/128
All other commands at bit rates
PCD - PICC:fc/64 8 (n*128+138)/fc | (n*128+106)/fc
PCD ~ PICC:fc/128
All other commands at bit rates
PCD - PICC:fc/32 8 (n*128+106)/fc | (n*128+90)/fc
PCD - PICC:fc/128
All other commands at bit rates
PCD - PICC:fc/16 8 (n*128+97)/fc | (n*128+89)/fc
PCD - PICC:fc/128
All other commands at bit rates
PCD - PICC:fc/128 or fc/64 or fc/32 or fc/16 1113/fc 1113/fc
PCD ~ PICC:fc/64 or fc/32 or fc/16
PICC REQA WUPA ANTICOLLISION SELECT

22




2.0
fc/64 fc/32 fc/16 PICC

P standard frarmeas for bit rabe of 100129

18] © " dstbyie " BT T 7 dnabye |j.r| // mhbyte Lol E

panty pariby

PACC standard frarmas for bit rates of oG4 32 and &1G6

A T S e —
| S | &t Byl ITJ 2 vyl |=.g| mth by E
parity pariby awan parity gt the

end off the frarmsa

7-3 PICC
7.2.3 PICC
ISO/IEC14443-3/FPDAM1
PICC "ISO/TEC14443-4” "PROTOCOL state”
7.2.4

ISO/TEC14443-3/FPDAM1

ATQA 7-3
7-3 ATQA
b16 | bl5 | bl4 | b13 | bl2 | bll | b10 | b9 | b8 | b7 b6 | b5 | b4 | b3 | b2 | bl
Propr UID size ) o
RFU . HB2 | HB1 | HBO | _. RFU | Bit frame anticollision
ietary Bit frame
7-4 7-5 7-6 HBO HBI1 HB2 PICC
7-4 HBO
b9 Meaning
PICC does not support Select Code “92”
1 PICC supports Select Code “92”
7-5 HB1
b10 Meaning
0 PICC does not support Select Code “94”
1 PICC supports Select Code “94”

23



2.0

7-6 HB2
b1l Meaning
0 PICC does not support Select Code “98”
1 PICC supports Select Code “98”
SEL(Select code) 7-7
7-7 SEL
b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl Meaning

1 1 0 1 1 | “93”: Select cascade level 1
1 1 0 1 | “95”: Select cascade level 2
1 1 1 1 1 | “97’: Select cascade level 3

Opitional “92”: Select cascade level 1 and
swich bit rate to fc/64 after receive SAK

Opitional “94”: Select cascade level 2 and
swich bit rate to fc/32 after receive SAK

Opitional “98”: Select cascade level 3 and
swich bit rate to fc/16 after receive SAK

7-3(ATQA ) PICC PCD
SEL 792" 794” “98” PCD
PICC SAK
JIS X 6322-4(ISO/IEC 14443-4)
PCD PICC
7-8 UID
uid O Description
“08” uid] to uid3 is random number whitch is dynamically generated
“x0” "x7” Proprietary number
“x9” "xE” Proprietary number
“18” "F8&” RFU
“xF” RFU
CT “88” UID uid3

7-4

24




2.0

UID sizegPCD M85
I
e o 8z
B
ICC el uid1 fuid2 juid3 |BCC
D sizefCD 93 L]
double -
i,
B4
58
FII;-:_: | qu:ll.‘.l uid1 juid? |ECE | a3 Il,.u;l-ﬂ uids jukde |BCC

UID =iz
triple

co

B3

B2

(08

B5

l“llﬂ-:

le7 Juisa fuiat fuisz [sec |

|C'I' ILl::I?I I..lt-'l IJI-:E- IBEE I

Il. o5 IJl:]-_]l.- i IJlﬂg IEEC |

Cascade Level 1 Cascade Level 2 Cascate Level 3
7-4
SEL “92” 794” “98” fc/64  fc/32  fc/16
PICC

JIS X 6322-3(ISO/IEC 14443-3)

JIS X 6322-3(ISO/IEC 14443-3)

PICC

REQB/WUPB
Slot. MARKER

ATTRIB
ATTRIB
HLTB

(ATQB)

B PICC

25



2.0

7.3.1
ISO/TEC14443-3/FPDAM1
PCD PICC (n-0.125)etu  (n+0.125)etu
(1 9)
PICC PCD 6.4.2.3
7-9 PCD PICC
PICC to PCD bit rate
fc/128 fc/64 fc/32 fc/16
(letu=8/fs) (1etu=4/fs) (letu=2/fs) (letu=1/fs)
Bit boundaries from
tut 1/f; tut 1/(2f
PICC to PCD n etu S n etu (2fs) n etu n etu
EGT
PCD PICC 0~6etu
PCD PICC 0~2etu
EGT etu
PICC g ON fs to OFF fs OFF
Subcarmer
pr—- :
PICC Data | Last chamacier EQF Zetu | Lindefined
il = =l
I
PCO ! TR2 SOF
g »
7-5 PICC EOF PCD SOF
7-10 ISO/IEC14443
b1l Meaning
1 PICC Compliant with ISO/TEC 14443-4
0 PICC not Compliant with ISO/IEC 14443-4
TR2 ATQB Protocol Info Protocol Type
TR2(PICC EOF PCD SOF ) 7-11

Protocol_Type Bit(3,2)
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JIS X 6322-3

7-11 TR2
Minimum TR2 for PICC to PCD
b3 b2 fc/128 fc/64 fc/32 fc/16
(1etu=8/fs) | (letu=4/fs) (letu=2/fs) | (letu=1/fs)
0 0 10etu+32/fs | 10etu+32/fs | 10etu+32/fs | 10etu+32/fs
0 1 10etu+32/fs | 10etu+32/fs | 10etu+32/fs 26etu
1 0 10etu+32/fs 18etu 18etu 18etu
1 1 10etu+32/fs l4etu 14etu l4etu
7.3.2 REQB/WUPB
B PICC AFI
PICC AFT 007
”00” REQB/WUPB
B PICC AFI
(ISO/IEC 14443-3)
7.3.3 (ATQB)
7.3.3.1 PICC (PUPI)
ACTIVE PICC OFF IDLE
PUPI PUPI
7.3.4 ATTRIB
ISO/TEC14443-3/FPDAM1
ATTRIB ATTRIB
7-12 TRO
Minimum TRO for PCD to PICC
b8 b7 fc/128 fc/64 fe/32 fe/l
0 0 64/fs 64/fs 64/fs 64/fs
0 1 48/fs 32/fs 16/fs 16/fs
1 0 16/fs 8/fs 4/fs 4/fs
1 1 RFU RFU RFU RFU
7-13 TR1
Minimum TR1 for PCD to PICC bit rate of
b5 Re fc/128 fc/64 fc/32 fc/16
0 0 80/fs 80/fs 80/fs 80/fs
0 1 64/fs 32/fs 32/fs 32/fs
1 0 16/fs 8/fs 8/fs 8/fs
1 1 RFU RFU RFU RFU

27
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JIS X 6322-4(ISO/TEC 14443-4)
8.1 PICC
JIS X 6322-4(ISO/TEC 14443-4)

JIS X 6322-4(ISO/TEC 14443-4)
RATS
ATS

8.2 PICC
JIS X 6322-4(ISO/TEC 14443-4)
8.3
JIS X 6322-4(ISO/TEC 14443-4)
JIS X 6322-4(ISO/TEC 14443-4)
PCD
FWI  WTXM(WTX
8.4 A PICC B PICC
JIS X 6322-4(ISO/IEC 14443-4)
JIS X 6322-4(ISO/IEC 14443-4)
8.5
JIS X 6322-4(ISO/TEC14443-4)
8.6

JIS X 6322-4(ISO/TEC14443-4)

APICC

B PICC

PICC

APICC B PICC

28
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2.0

8.7
8-1 8-2
8-1 PICC
I PCD R PCD PCD
A C D E F G H I J K L
R(ACK)o R(ACK): R(NAK), R(INAK):
1(0)o 1(0): 1(1)o 1), S(WTX) S(DESELECT) (PCB ) | (CRC
EGT )
0 1(0)o—1 10 R(ACK)o- 5 2 R(ACK): -6
1(1)-3 10 S(WTX) - 7 9 12 5
S(WTX) - 7 9 - -
1 T(0)o( 1(0)1 - 2 10 R(ACK): -6 2 R(ACK)o-5
1(1):1-4 10 S(WTX) - 7 9 | 10) -1 1(0)o -1 12
S(WTX) - 7 9 11 - 11
2 1(0)1( 1(0)0- 1 10 RACK)o-5 2 R(ACK)1-6
1(1)-3 10 S(WTX) - 7 9 100): -2 12 1(0): -2
S(WTX) - 7 9 - 11 11
3 I(1)o( 100): -2
I(1)o -3 | I 4 | I(1)o -3 | =
11 13 11 R
4 T(( - - 1(0)0 -1 S(DESELECT)
1(1)0-3 (1), -4 | - (), -4 ., . .
13 11 11 3
5 R(ACK) 1(0)1-2 10 R(ACK)1-6 2 R(ACK),
11):-4 10 S(WTX) - 7 9 R(ACK)o -5
S(WTX) - 7 9 -5 12
11
6 R(ACK): 1(0)o— 1 10 R(ACK)o-5 2 - R(ACK):
1(1)o-3 10 S(WTX) - 7 9 -6 R(ACK)
S(WTX) - 7 9 12 -6
11
7 S(WTX) -7
S(WTX)

JIS X 6322-4(ISO/IEC 14443-4)

PICC
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2.0

8-2 PCD PICC
I (PICC ) R (PICC ) S (PICC )
A B C D E F G H 1 J K
R(ACK)o R(ACK), FWT
1(0)o 100 I(1o I(1): S(WTX) S(DESELECT) | (PCB ) | (CRC
EGT )
0
1 1(0)o( ) -0 R(ACK), -6 R(INAK)o -7 RINAK)o - 7
-0 2 -0 4 4
2 T(0):( ) -0 R(ACK)o-5 | -0 R(NAK): - 8 R(NAK), - 8
-0 -0 2 4 4
3 I(1)o( ) 1(0)1 - 2 R(NAK)o - 7 RINAK)y - 7
11):-4 -0 4 4
7
PTG 0 0,1 SWTX) -0 -0 RNAK -8 | RINAK), .8
-0 1(1)o-3 4 4
7
5 R(ACK)o -0 R(ACK), -6 R(ACK)o-5 R(ACK)o— 5
-0 2 -0 5 5
6 R(ACK): -0 R(ACK)o-5 |-0 R(ACK): -6 R(ACK): -6
-0 -0 2 5 5
7 R(INAK), -0 R(ACK): - 6 1(0)1 - 2 R(NAK)o- 7 R(NAK)o— 7
-0 2 -0 1(1):1-4 1(0)o -1 4 4
7 1(1)o -3
6
8 RINAK): -0 R(ACK)o— 5 10001 R(NAK), - 8 R(NAK): - 8
-0 -0 2 100): -2 | I(1)o-3 4 4
1(1), -4 7
6
9 S(DESELECT) - 0 S(DESELECT) -0
S(DESELECT) 8 8
JIS X 6322-4(ISO/IEC 14443-4)
PCD
0 N( PCD( )
0
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2.0

PICC PCD JIS X 6305-6(ISO/IEC 10373-6)

ISO/TEC 10373-6/AM2

9.1
9.1.1
9-1
9-1
23+ 3
40 60
9.1.2
PICC  PCD 24

9.1.3

+ 5%

( )
9.1.4

“ISO Guide to the Expression of Uncertainty in Measurement”, ISBN
92-67-10188-9, 1993.

9.2
PICC
9-2
PCD
9-3
9-2 9-3 9.3
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2.0

9-2 PICC
[ ]
PCDI1.5A/m] ( )
( ) °
PCD [4.0A/m] |PICC
30/ ~1.2mVp-p
PICC-S/M/L
( )
: PCD [7.5A/m] |PICC
' PICC
9.3.1 1 PICC-S/M/L
PCD-S ( )
[4.0A/m] PICC
PICC-S/M/L. |REQA/REQB
PCD-S ( )
[7.5A/m] PICC
PICC-S/M/L
PCD [1.5A/m]
059 ; PCD [4.0A/m] ( ) REQA/REQB °
T PCD [4.5A/m] (*)
PCD [7.5A/m]
. ( )
9.3.3 LCR- ( ) 13.56MHz o
PICC 13MHz
| ( ) °
934 | PCD PICC 1OA/II;[}CC
B [10A/m ]
PICC-S/M/L
: 910Q
935 | PCD PICC-S/M/L 6.9V
936 EPICC : PCD | ( ) REQA/REQB
9.3.7 | PCD ( )

*)

PCD [4.5A/m]

32




2.0

9-3 PCD
PICC
PICC [19M] 3V 7.5A/m
PICC-S [19M] ( )
PICC-MI[19M] 3V 7.5A/m
; PICC-L [19M]
9.4.1
: PICC [13.56M] 3V 1.5A/m
PICC-S [13.56M] ( )
PICC-M[13.56M] 3V 4A/m
PICC-L [13.56M]
PICC [19M] 1.8kQ 3V
PICC-S [19M] ( )
. PICC-M [19M] 9100 6.8
9.4.2 | PICC-L [19M]
PICC
PICC-S/M/L
ol 0 S8 /SM /SL 9100 68V
9 M-S/M-M/M-L
L-S /L-M /L-L
( )
PICC-S/M/L
! [19M]
9.4.3 PICC-S/M/L
[19M] x
S-S/S-M/SL
M-S/M-M/M-L
L-S/L-M/LL
PICC [19M]
: PICC-S [19M
9.4.4 [19M] ( )
' PICC-M[19M]
PICC-L [19M]
; PCD
9.4.5 | PICC PICC
50
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2.0

9.3 PICC
JIS X6305-6(ISO/TEC10373-6 ISO/TEC 10373-6/AM2) PICC
ISO/TEC 10373-6/AM2
PICC PICC
PICC
PICC
PICC
9.3.1 PICC

JIS X6305-6(ISO/TEC10373-6 ISO/TEC 10373-6/AM2)

Hmin 5.1.4
2
(1
PICC 2
Hmin
PICC 2
PICC
PICC
PICC
PICC PICC
PICC
REQB PCD
2
PICC
PICC PICC
PICC
(1
PICC PCD-S

PICC
Hmax
Hmax
PCD REQA
PICC-S/M/L
PICC
fe+fS
PCD-S PICC
REQA REQB

34
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Hmin 5.1.4
REQB PCD
2
PCD REQA

(fe-£S)

PCD-S PICC
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2.0

2 PICC
PICC PICC-S/M/L
2)
PCD-S PICC
PCD-S 0 5mm ¢ 5mm
(3)
PCD-S PICC
PICC PICC
9.3.2
ISO/EC10373-6/AM2 PICC
ISO/IEC10373-6/AM2
JIS X6322-2(ISO/TEC14443-2)
REQA/REQB
(1)
PCD 9-4 9-5
JIS X6305-6(ISO/IEC10373-6) PICC
9-4
H(A/m) t1(y s) t2( s)
1 4.0 3 0.5
2 4.0 2 0.7
3 7.5 3 0.5
4 7.5 2 0.7
9-5
H(A/m) (%) tr(u s) tf(u s)
1 4.0 8 2 2
2 4.0 14 2 2
3 7.5 8 2 2
4 7.5 14 2 2
(2)
PICC
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2.0

9.3.3
ISO/IEC10373-6/AM2 PICC
ISO/TEC10373-6/AM2
PICC LCR-
PICC
5.1.3
5.1.3
9.3.4
PICC
(1
PICC1 PCD 13.56MHz 10A/m rms
30 PICC
2
PICC
2 PICC
(1
PICC 2
PICC2 PCD 13.56MHz
10A/m rms 30 PICC
PICC PICC
PICC1 PICC-S/M/L1 PCD
13.56MHz 10A/m rms 30
PICC
2
PICC
PICC PICC
9.3.5 2
2 PICC PICC PICC-S/M/L
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2.0

oy

PICC-S/M/L R3 J1
PICC PCD
PICC R3 6.8V PCD
1 PICC PICC PCD
PICC
2
PICC-S/M/L 6.8V
9.3.6 PICC
PCD PICC
PICC PCD PICC
«C )
(»
9.3.1 PICC PCD
PCD Smsec PCD
7.1 PCD REQA REQB
PCD PICC
PICC
2
PICC
PICC
H[A/Mm]

9-1 PICC
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2.0

PCD
PCD
PICC PICC
PICC
PICC
PICC PCD
OFF/ON PICC
PICC
PICC Hmin Hmax
9.3.7
() ISO/IEC10373-6:2001/FPDAM1
(1
ISO/IEC10373-6:2001/FPDAM1 9-6 9-7
(2)
9-6 9-7
9-6 ISO/IEC 10373-6:2001/FPDAM1. Table G.4 TypeA Specific Timing Table
No Name ISO Reference Required Test Value Measured
ISO/IEC14443- Value(s)
3:2001
1 Frame delay time Clause 6.1.2 Last bit (1)b->1236/fc
PCD to PICC Last bit (0)b -> 1172/fc
(for REQA,WUPA,
ANTICOLLISION,SELECT
commands)
2 Frame delay time Clause 6.1.2 Last bit (1)b ->
PCD to PICC (n*128+84)/fc
(for all commands, exclude Last bit (O)b ->
ones from previous row) (n*128+20)/fc
3 Request Guard Time Clause 6.1.4 Min. 7000/fc
4 Deactivation frame waiting Clause 8.1 See Table G. 5 No.12
time (same values)

NOTE All timing values are calculated for carrier frequency fc equal 13,56 MHz and bit rate equal fc/128 (~106 kbit/s).
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2.0

9-7 ISO/IEC 10373-6:2001/FPDAM1. Table G.5 TypeB Specific Timing Table
No | Name ISO Reference Std Min Std Max Measured
ISO/TEC14443- Value(s)
3:2001
1 SOF low Clause 7.1.4 10etu lletu
(~94.40ps) (~103,83 ps)
2 SOF high Clause 7.1.4 2etu 3 etu
(~18.88us) (~28,32 ps)
3 EOF low Clause 7.1.5 10etu 11 etu
(~94.40ps) (~103,.83 us
4 Bit boundaries | Clause 7.1.1 (n-1/8)etu (n + 1/8) etu
5 Bit rate Fc/128
(~ 106kbit/s)
6 EGT PICC Clause 7.1.2 Ous 19 us
to PCD
7 TRO for ATQB | Clause 7.1.6 64/fs 256/ fs
(~75.52p15) (~302,06 ps)
8 TR1 for ATQB | Clause 7.1.6 80/fs 200/ fs
(~94.40ps) (~235,99 ps)
9 TRO Not Clause 7.1.6 64/fs (256/ fs)*2FWI - FWI =
ATQB Clause 7.10.3 (~75.52ps) TR1 Max TRO =
(~302,06 *2FWI) -
o TR1 ps
May be Reduced H
10 | TR1 Not Clause 7.1.6 80/fs 200/ fs
ATQB Clause 7.10.3 (~94.40ps) (~235,99 pus)
or
May be Reduced
11 | Delay from the | Clause 7.1.7 Ops 2 etu
end of EOF
and
Subcarrier off
12 | Deactivation Clause 8.1 64/fs + 80/fs 65536/ fs
frame waiting (~169.92s) (~4,8 ms)

time

NOTE All timing values are calculated for carrier frequency fc equal 13,56 MHz and bit rate equal fc/128 (~106 kbit/s).
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9.4 PCD
9.4.1
JIS X6305-6(ISO/TEC10373-6) PCD

(1
PICC-S/M/L
JIS X6305-6(ISO/TEC10373-6) PCD
Hmin 5.2.4
2
PCD 3
PCD 3
9.4.2
JIS X6305-6( ISO/IEC10373-6) PCD PICC
(1
PICC-S/M/L
(ISO/TIEC10373-6) PCD PICC
PICC-S/M/L R3 19MHz
S/M/L
2
PCD R3
3
PICC 6.8V
2 PCD
(1)
PICC-S/M/L
(ISO/TIEC10373-6) PCD PICC
PICC-S/M/L R3 19MHz
2 PICC PICC
R3
2
PCD R3
3
PICC 6.8V

40
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JIS X6305-6

R3
PICC-

JIS X6305-6

PCD
PICC



9.4.3
JIS X6305-6( ISO/TEC10373-6)

PICC
1
PCD PICC
PICC-S/M/L
PICC-S/M/L.  19MHz
PICC-S/M/L PCD

2
PCD

3
JIS X6322-2(ISO/IEC14443-2)

2 PCD
PICC-S/M/L

eV)
PICC 19MHz

PICC PICC

2
PCD

3
JIS X6322-2(ISO/TIEC14443-2)

9.4.4
JIS X6305-6( ISO/TEC10373-6)

(1
PICC-S/M/L
JIS X6305-6(ISO/IEC10373-6)

2
PCD PCD

41
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PICC

2 PICC



(3
PCD
9.4.5
PCD
(1
PCD
PCD ON
2
PCD ON
PICC PCD
PCD
PICC
IC
(3
PICC
9.5
9.5.1

2.0

JIS X6322-2(ISO/TEC14443-2)

PCD
PICC PICC
PCD
OFF 30
ON
PICC
PICC
50

JIS X 6305-6(ISO/IEC 10373-6 ISO/IEC 10373-6/AM2)

ISO/TEC 10373-6/AM2

9.5.2 PCD
9.5.2.1 PCD
JIS X 6305-6(ISO/IEC 10373-6 ISO/IEC 10373-6/AM2) PCD

ISO/TEC 10373-6/AM2

9-2
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A PCD

senss codl b

2.0

[ 240 Ohams

; i3 N mm——
- \
.

el length bwesiled
e o ool cabies
of l=ss than 100 mim

PCD

vl nae
S5 00 .0 G
L
- B
e ",
9-2 PCD

9.5.2.2 PCD
JIS X 6305-6(ISO/IEC 10373-6 ISO/IEC 10373-6/AM2)

9.5.3 PCD-S
9.56.3.1 PCD-S
9-8 PCD-S
9-8 PCD-S

t- 1%

H

P1
10 e

2410 Cihimy
#- 1%

oacillescope

@ 38+ 0.2

0.5mm

0.5mm

35U m

3

120mmx 100mm

tl.6mm

FR4

50Q

PCD S 9-3
PCD-S

PCD-S 9-4

9-4

43

PCD-S

15mm



PCD-S PICC 5mm

PCD-S Omm PCD-S

—— 1
50Q
T~

PCD-8

PCD-S

+Y

120mm

15mm
A“

5mm
|
|

PCD-S
9-4 PCD-S
44




9.5.3.2 PCD-S
9.5.3.2.1
PICC-S PICC-L H 941
PICC PCD-S
(D
PCD 7.5A/m PICC-S
PICC-S PCD-S
PCD-S
@)
PCD 4.0A/m PICC-L
PICC-L PCD-S
PCD-S
9.5.3.2.2
PCD-S
9.5.4 PICC

JIS X 6305-6(ISO/IEC 10373-6 ISO/IEC 10373-6/AM2)

ISO/TEC 10373-6/AM2

PICC R2
PICC
1)  PICC-S/M/L
PICC-S/M/L PICC
2)
PICC-S/M/L 9-9
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Omm
3V
PICC-S 3V
3V
PICC-L 3V
Omm
PICC



2.0

9-9 PICC-S/M/L
PICC-S PICC-M PICC-L
(66.6mm+ 2 )x (72mmt 2 )x (83.6mm+ 2 )x
(31mm+ 2 ) (42mmz 2 ) (52mm+ 2 )
R8.5mmz+ 2 R5mmz+ 2 R5mm+ 2
4
0.5mmz 20
0.5mmz 20
35um
PICC-M PICC
95.4.1 PICC-S/M/L
9.5.4.1.1 PICC-S/M/L
PICC-S/M/L 9-5
pr— _g
L Cl=F C2# p
D3| ¥
Cl. <5pF W l
= a (5mW)
b
c (50mW)
9-5 PICC-S/M/L
9-10
L(coil) 9-9 PICC-S/M/L
C1 <5pF
Cc2 6pF 60pF
C3 10nF
D1,D2,D3,D4 9-11 (BAR43 )
R1 1.8kQ(5mW)
R2 0 1kQ(*)
R3 910Q
(*)ISO/IEC 10373-6/AM2
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2.0

9-11 D1,D2,D3,D4
VF
T]:25 VR
Vr IF=2mA 033 | V IF
Ir
VR=1V,
C F=1MHz 7 pF ‘Iﬂrr
IF=10mA, ,lf.r
trr IRZlmA, 5 ns FJ
IrrzlmA C
9.5.4.1.2 PICC-S/M/L
ISO/IEC 10373-6/AM2 PCD PCD PICC
PICC
ISO/TEC10373-6/AM2
R1(1.8kQ) C2 R1
3V C2
c R3 (910
Q) C2 R3 3V
C2
9.5.4.1.3 PICC-S/M/L R2
ISO/IEC 10373-6/AM2 PCD PICC R2
R2
1) PCD
2)
3) PCD DUT PICC R2 R2
3V
9.5.4.2 PICC-S/M/L
9.5.4.2.1 PICC-S/M/L
9-6 9-12
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2.0

a Rmod1 N1
fo——
Cmod1 2
ClL: <5pF
. . R3
l
R1 DIx xD2 =
L{ o1 , R6 847 kHz
D3| & 2§D4 — ]
TCZ f S
® o g |
Jf Rmod2 E] R4
_0?/0—:'—1 e o N2
a Cmod?2 R5
b
9-6 PICC-S/M/L
9-12
R1 Q 0Q ISO 0 10Q)
C2
19MHz
Cmod1,Cmod2 OpF( )
Rmod1,Rmod2 400Q 12kQ
R6 100Q ISO (10 5kQ)
D5 5.1V ISO (2.7 15V)
R2,R3,R4,R5 1MQ
D1,D2,D3,D4 9-11 (BAR43 )
L 9-9 PICC-S/M/L
C1 <5pF
C2 6pF 60pF
C3 100pF
C4 10nF
N1,N2 10pF N-MOS
9.5.4.2.2 PICC-S/M/L
9.5.4.1.2

JIS X 6322-6(ISO/TEC10373-6)
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2.0

9.5.4.3 PICC-S/M/L
9.5.4.3.1 PICC-S/M/L
9-13
@
5§ CV1 § R1
@
5pF
9-7 PICC-S/M/L
9-13
L(coil) 9-9
CV1 6 60pF
R1 910Q
9.5.4.3.2 PICC-S/M/L
PICC CV1
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2.0

10

10.1

10

10.2

API

10.3

10-1 10.2

/T=0/T=1/FeliCa

A/B/FeliCa
A/B/FeliCa

(
(

IC

) FeliCa

API

10-1

50



10.2 API
10.2.1
oY)
2
(€))
ITRWDRIVER.DLL

DLL

51

API
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2.0

10-2

10.2.2 ( )
( ) 10-1
10-1 ( )
No
1 | RW_Open
2 | RW_Close
3 | RW_Insert
4 | RW_Eject
5 | RW_Sense
6 | RW_Activate (ACTIVE)
7 | RW_Transmit
8 | RW_Deactivate
10-2
Ne
1 0x0000A001
2 0x0000A002
3 0x0000A003
4 0x0000A004
5 0x0000A101
6 0x0000A102
7 0x0000A201
8 0x0000A202
9 0x0000A203
10 0x0000A301
11 0x0000A302
12 0x0000A303
13 0x0000A304
14 0x0000A305
15 0x0000A306
16 0x0000A901
17 0x0000A902
18 0x0000A903 INSERT
19 0x0000AEO01
20 0x0000AE02
21 0x0000AE03

0x0000A000 0xO000AFFF

52



10.2.3
10-2

SR
-/

v

RW_Open()

v

RW _Insert()

l‘

RW_Sense()

v

No

# Yes

RW_Activate()

b

RW_Transmit()

+ Yes

RW_Eject()

v

RW_Close()

v

10-2
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2.0



10.2.4
YWindows Microsoft Corp.
(1 RW_Open
COM (PO)-

DWORD WINAPI RW_Open(BYTE bPortNumber)

bPortNumber

COM 1 9 COM1 COM9
USB 101 109

0x0000A001
0x0000A901
0x0000A002

(2) RW_Close

DWORD WINAPI RW_Close(BYTE bPortNumber)

bPortNumber
COM 1 9 COM1 COM9
USB 101 109

54

2.0

Windows



2.0

0x0000A001
0x0000A902
0x0000A003

(3) RW_Insert

DWORD WINAPI RW_Insert(BYTE bPortNumber,BYTE bSlotNumber)

bPortNumber

COM 1 9 COM1 COM9
USB 101 109

bSlotNumber 1 2

0x0000A001

0x0000A004

0x0000A101

0x0000A102

0x0000A301 1 2
0x0000A302

0x0000A902 INSERT

RW_Eject
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2.0
(4) RW_Eject

DWORD WINAPI RW_Eject(BYTE bPortNumber, BYTE bSlotNumber)

bPortNumber

COM 1 9 COM1 COM9
USB 101 109

bSlotNumber 1 2

0x0000A001
0x0000A004
0x0000A101
0x0000A102
0x0000A301 1 2
0x0000A302
0x0000AE02

(5) RW_Sense

DWORD WINAPI RW_Sense(BYTE bPortNumber,BYTE bSlotNumber, LPLONG IccStatusl,
LPLONG IccStatus2)
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bPortNumber

COM 1 9 COM1 COM9

USB 101 109
bSlotNumber 1 2
IccStatusl 1
IccStatus2 2

0x0000A001

0x0000A004

0x0000A101

0x0000A102

*IccSatusl,*IccStatus2

Khkhkhik *******1 *hkhkhik ********B:
Khkhhhik *******0 Khkkhhhik ********B:
Khkkkdhhdk kkkikikk 0******* ********B:
Khhhhdhhd khdhhdhidx 1******* ********B:
Khhdhhdhhd kv hdh *000**** ********B:
Khkhkdhd khhhhhdkn *001**** ********B:
Khkhkdhdk khhhhhdn *010**** ********B:
Khkhkhhdk kxhkhhidkkx *100**** ********B:
Khkhkhhdk kxhkhhidkx *101**** ********B:
EaE R R R S L R S S *111**** ********B:
Khkhkdhhdk kxkikikx ****0000 ********B:
Khhdhhdhhd ki hdk ****0001 ********B:
E R ko kL R R ****0010 ********B:
Khkdhkdhdk kxdhdhdx ****1000 ********B:
Khkhhdhhd khdhdhdh vhkhdhdht ******OOB:
Khkhkdhhd kxkhdhdh vhkhdhkhx ******OlB:
Khkhkdhhd kxkhdhdh vhkhdhkhx ******10:8:
Khkdhhdhhdk kkdhhdkhdkhk khkkhhkkk ******118:
Khkdhhdhhdk kkdkhdkhkk khkkhkkkk ****OO**B:
Khhdhhdhhd khdhhdhdh hhdhkik ****Ol**B:
Khhdhhdhhd khdhhdhdh vdhhdhkik ****10**]3:

Khkdhhdhd khdhdhdh vhhdhdhd ****11**:8:

8 76800bit/s
*JeeStatus2 0
*TeeStatusl,*IccStatus2

9600bit/s

57

B
A
FeliCa
T=0
T=1
IDLE
READY
ACTIVE
HALT
9
9
9
9
9
9
9
9
2 19200bit/s

RN

P N )

2.0

(106kbit/s)
(212kbit/s)
(424Kkbit/s)
(847kbit/s)

(106kbit/s)
(212kbit/s)
(424kbit/s)
(847kbit/s)

38400bit/s



2.0
(6) RW_Activate

ACTIVE

DWORD WINAPI RW_Activate(BYTE bPortNumber, BYTE bSlotNumber,
BYTE bCardNumber, BYTE IccMode, BYTE IccSpeed)

bPortNumber

COM 1 9 COM1 COM9
USB 101 109

bSlotNumber 1 2
bCardNumber 1 2
IccMode

B 0x00 A 0x01

FeliCa 0x02 0x10
IccSpeed
0x00 2 0x01 4 0x02
8 0x03
0x80

0x0000A001
0x0000A004
0x0000A101
0x0000A102
0x0000A201
0x0000A202
0x0000A203
0x0000A301 1 2
0x0000A302
0x0000A303
0x0000A304
0x0000A305
0x0000A306
0x0000AEO01

58



2.0
B ISO/TEC14443 REQB
ATTRIB ACTIVE

(7) RW_Transmit

DWORD WINAPI RW_Transmit(BYTE bPortNumber BYTE bSlotNumber,
BYTE bCardNumber, DWORD dwLenSend LPBYTE IpbSendBuf
LPDWORD lpdwLenRecv LPBYTE lpbRecvBuf)

bPortNumber

COM 1 9 COM1 COM9
USB 101 109

bSlotNumber 1 2
bCardNumber 1 2
dwLenSend 1
IpbSendBuf

IpdwLenRecv

IpbRecvBuf

0x0000A001

0x0000A004

0x0000A101

0x0000A102

0x0000A201

0x0000A202

0x0000A203

0x0000A301 1 2
0x0000A302

0x0000AEO01

0x0000AE03 ACTIVE

SW1 SW2
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(8) RW_Deactivate

DWORD WINAPI RW_Deactivate(BYTE bPortNumber, BYTE bSlotNumber,
BYTE bCardNumber)

bPortNumber

COM 1 9 COM1 COM9
USB 101 109

bSlotNumber 1 2
bCardNumber 1 2

0x0000A001
0x0000A004
0x0000A101
0x0000A102
0x0000A301 1 2
0x0000A302

API
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2.0

10.3

10.3.1

10-3
)
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[ 2

10-3

oy




2.0

(2 B 1
B 10-4
1
B — REQB —
Slot-MARKER N
n 1
- B
( )
B —> REQB —>
Slot-MARKER N
n 1
< ATQB
B
e
— ATTRIB —
Answer to ATTRIB
<« <«

10-4 B 1

62



2.0

10-5

(3) B
2
B —> REQB
Slot-MARKER
n 1
ATQB
B
e
B — REQB
Slot-MARKER
n 1
ATQB
B
&
—> ATTRIB
Answer to ATTRIB
&
—> ATTRIB
Answer to ATTRIB
&
10-5 B
(4) A
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ATS

bbb

!

REQA._t

REQ-ID

REQA_t

REQ-ID

REQA._t

REQ-ID

SEL_t

RATS

ATS

PPS
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(I Py 1 !

U A

!

2.0

ATQA_t

ATQ-ID

ATQA_t

ATQ-ID

SAK

ATS

PPS




A — SEL_t —
< A <~ SAK
ATS — RATS —
<— | ATS <~ ATS
g PPS —
< < PPS
10-6 A
(5) 10.3.1.5
10-7
DESELECT - DESELECT —
<~ OK
OK
\
10-7 (
10.3.2
(1)
10-8
— ( )
&
- (
e
10-8



2)
10-9
—
e
)
—
e
10-9
3 1
10-10
—
e
)
v
)
—
&
10-10
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2.0

(4) 2
10-11
—
« , ) <~
( )
—
( ) <
v
( )
— (
( ) D
v
( ) (
10-11 2
(5) 1
10-12
— DAT - )
( S
( y S
—> DAT —> )
< <
10-12 1
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(6) 2
10-13
—> | DAT —
(BWT )
v
( )
—> | DAT —
< <
10-13 2
(7 3
10-14
—> | DAT
(BWT )
v
( )
—> | DAT
(BWT )
v
( )
10-14 3
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2.0

10.3.3

NAK

10-15

DAT

oy

10-15

©)

10-16

X

DAT
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2.0

11
IC PICC PCD
11.1
11.1.1
1 2 PCD
11-1
PCD
1 11.2 PCD 1
11.3 PCD 1
2 11.4 2
11.1.2
IC
11.1.3
PCD 1 PICC 1
PCD PICC
PCD
PCD

ISO/IEC 14443-4

PCD PICC

PICC PICC
PCD

PCD
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2.0

11.1.4
PICC
PCD
11.2 PCD
11.2.1
11-2
PCD
T1 PICC C
T2
11.2.2
PCD PICC
PCD1 PICC1
PCD PICC
11-3
PCD
PICC
PCD PICC
T1 ©
T1
T2
11.2.3 PICC
PCD 4
4
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11.2.4
(DT1

(2)T2

2.0

ISO/IEC14443-3 REQ
PICC 1 10 4 40
114 T1
9
PICC 1 10 4 40
11-5 T2
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11.2.5
(D

73

2.0



(2 T1

BEGIN )

RF ON

REQ

NG

OK

i

RF OFF

[ PICC

PICC

NO 10

YES

RETURN

11-2 Ti1
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2.0
(3 T2

BEGIN
> <

PICC

RF ON J NG 7

RF OFF
OK PICC

[ Py <

B

’ y
RF OFF
PICC

NO

REQ

10
YES

11-3 T2
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2.0

11.3 PCD
11.8.1
11-6
T1 PICC PCD
T2
11.8.2
PCD PICC
PCD1 PICC1
PCD PICC
11-7
PCD
PICC
PI
T1 PCD CC
T T1
11.3.3 PICC
IC
(1)
PCD 0 X 10
O X Y
z
y/v
/ O4 X
PCD

11-4




(2)PICC
PCD PICC X
PCD PCD
PICC PIC
11-5 PICC
11.3.4
(DT1
ISO/TEC14443-3 REQ
PICC 1 2 20 1 10
11-9 T1
9
(2)T2
PICC1 2 20 1 10
11-10 T2
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2.0

11.3.5

(1

START

PICC

T1

NO

YES

11-6
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(2 T1

BEGIN

RF ON

( REQ Y NG

OK

]

RF OFF

[ PICC

PICC

10

YES

11-7 T1
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(3 T2

BEGIN

2.0

80

>l
PICC W
RF ON NG
REQ J
RF OFF
OK PICC
[ <
OK YES
. y
RF OFF
PICC
v
P NO 10
YES
11-8 T2




11.4 2
2 1
2
1
2 PICC 2
2  PICC
(1) PICC2
(@ PICC2 X Y v/
(3 PICC
(4) PICC

PCD
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IC

1.1
1.0 ISO/TEC 14443
ISO
ISO
1.0

2.0
ISO/TEC 14443
ISO

PICC PCD

1.1 ISO/TEC
JIS

12

13
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PICC PCD

ISO

IC

ISO/TEC
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2.0

1.1

PCD

PCD

1.1

PCD

PCD

PCD-S

1.1

PCD

PCD-S

PCD

PCD

PICC

PCD

37.5

PCD

PCD-S

PCD

PICC

PCD

PICC
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PCD PICC

PCD PICC

PCD-S
9.4.1
PICC-S

1.1

1.1

PICC

PICC IC

PICC

PICC-S

PCD

PICC-L
PICC-L 2

IT

PICC
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PCD-S

RS-232C

PCD

2.0

PCD-S



