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Definition of 'ceramic'

(sɪræmɪk )
Word forms: ceramics plural

1. MASS NOUN

Ceramic is clay that has been heated to a very high temperature so that it becomes hard.

...ceramic tiles. 

2. COUNTABLE NOUN [usu pl]

Ceramics are ceramic ornaments or objects.

...a collection of Chinese ceramics. 

3. UNCOUNTABLE NOUN

Ceramics is the art of making artistic objects out of clay.

...a degree in ceramics. 

Collins COBUILD Advanced Learner’s Dictionary. Copyright © HarperCollins Publisher

ceramic Word Frequency 
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ceramic adjective

ce·​ram·​ic   sə-ˈra-mik    especially British  kə-

ceramic noun

1 of 2

: of or relating to the manufacture of any product (such as earthenware, porcelain, or brick)
made essentially from a nonmetallic mineral (such as clay) by firing at a high temperature
also : of or relating to such a product

2 of 2

1 ceramics  plural in form but singular in construction  : the art or process of making
ceramic articles

2 : a product of ceramic manufacture
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8/6/23, 2:13 PM transparent | Photonics Dictionary® | Photonics Marketplace

https://www.photonics.com/EDU/transparent/d7619 1/2

Photonics Spectra Dec 2022

BioPhotonics May/Jun 2022

Photonics.com Feb 2022

.: transparent
Capable of transmitting light with little absorption and no appreciable scattering or diffusion.

See Also

Related Articles

"Nonlocal" Metasurface Enables High-Performing AR Eyeglasses

Transparent Chip Provides View to Multimodal Imaging

Machine-Readable Labels Identify and Track Objects

MASIMO 1054 
Masimo v. Apple 

IPR2023-00734

https://www.photonics.com/Articles/Nonlocal_Metasurface_Enables_High-Performing_AR/p4/a68410
https://www.photonics.com/Articles/Nonlocal_Metasurface_Enables_High-Performing_AR/p4/a68410
https://www.photonics.com/Articles/Transparent_Chip_Provides_View_to_Multimodal/p4/a67852
https://www.photonics.com/Articles/Transparent_Chip_Provides_View_to_Multimodal/p4/a67852
https://www.photonics.com/Articles/Machine-Readable_Labels_Identify_and_Track_Objects/p4/a67745
https://www.photonics.com/Articles/Machine-Readable_Labels_Identify_and_Track_Objects/p4/a67745


8/6/23, 2:13 PM transparent | Photonics Dictionary® | Photonics Marketplace

https://www.photonics.com/EDU/transparent/d7619 2/2

MASIMO 1054 
Masimo v. Apple 

IPR2023-00734



    EXHIBIT SSS 

MASIMO 1054 
Masimo v. Apple 

IPR2023-00734



8/6/23, 2:11 PM translucent | Photonics Dictionary® | Photonics Marketplace

https://www.photonics.com/EDU/Term.aspx?TermID=7600 1/2

Photonics.com Feb 2022

.: translucent
Pertaining to materials having the property of reflecting a part and transmitting a part of the
incident radiation.

See Also

Related Articles

Machine-Readable Labels Identify and Track Objects
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Publisher:  Oxford University Press Print Publication Date:  2019

Print ISBN-13:  9780198821472 Published online:  2019

Current Online Version:  2019 eISBN:  9780191860805

A Dictionary of Physics (8 ed.)
Edited by: Richard Rennie  and Jonathan Law

translucent  

Permitting the passage of radiation but not without some scattering or diffusion. For example, frosted glass allows light to
pass through it but an object cannot be seen clearly through it because the light rays are scattered by it. Compare
transparent.
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services page.

Dismiss

MASIMO 1054 
Masimo v. Apple 

IPR2023-00734

https://www.oxfordreference.com/view/10.1093/acref/9780198821472.001.0001/acref-9780198821472
https://www.oxfordreference.com/view/10.1093/acref/9780198821472.001.0001/acref-9780198821472
https://www.oxfordreference.com/view/10.1093/acref/9780198821472.001.0001/acref-9780198821472-e-3133#
https://www.oxfordreference.com/view/10.1093/acref/9780198821472.001.0001/acref-9780198821472-e-3133#
https://global.oup.com/privacy
https://global.oup.com/privacy
https://www.oxfordreference.com/page/legal-notice
https://www.oxfordreference.com/page/legal-notice
https://www.oxfordhandbooks.com/
https://www.oxfordhandbooks.com/
https://oxford.universitypressscholarship.com/
https://oxford.universitypressscholarship.com/
https://whateveryoneneedstoknow.com/
https://whateveryoneneedstoknow.com/
https://www.oxfordreference.com/page/subscriber/subscriber-services
https://www.oxfordreference.com/page/subscriber/subscriber-services
https://www.oxfordreference.com/oso/viewentry.layout.interstitialmessage:close?t:ac=10.1093$002facref$002f9780198821472.001.0001$002facref-9780198821472-e-3128&t:state:client=rxxwaEPpuYpEDBAoc7hCk7IN0TA=:H4sIAAAAAAAAAFWOvUoDQRSFb/xBJdjY+AKSbucnUbJBgoUkErKIGLQfdm/W0cnseOeauI2tpS/iC1lb21lZuSIIFgfO4TsczusHbK42AKAVCaYVlcIEk9+gYBMwMtVHwnpG8saJiLS0OUZx6ix6vkCKNnLjxhZdMeOKTImTRXAHU6zfPvdftt6/ntdgPYN2Xi1C5ZvqpGDYy27N0khnfClnTNaXxxnszH9Gzs0C7+EJWhlsh2btLz+GwNAmLCxhzlfkGHarWMlri6uRb34yoCxsDM7UUiuh1aAnTU44l4N+qvQgTbv6sN8VSulGSv/C5B9MMOnpbnpC8Q7r4WU5tuqsQxgfHA91JzRPefgNbGfQAzEBAAA=
https://www.oxfordreference.com/oso/viewentry.layout.interstitialmessage:close?t:ac=10.1093$002facref$002f9780198821472.001.0001$002facref-9780198821472-e-3128&t:state:client=rxxwaEPpuYpEDBAoc7hCk7IN0TA=:H4sIAAAAAAAAAFWOvUoDQRSFb/xBJdjY+AKSbucnUbJBgoUkErKIGLQfdm/W0cnseOeauI2tpS/iC1lb21lZuSIIFgfO4TsczusHbK42AKAVCaYVlcIEk9+gYBMwMtVHwnpG8saJiLS0OUZx6ix6vkCKNnLjxhZdMeOKTImTRXAHU6zfPvdftt6/ntdgPYN2Xi1C5ZvqpGDYy27N0khnfClnTNaXxxnszH9Gzs0C7+EJWhlsh2btLz+GwNAmLCxhzlfkGHarWMlri6uRb34yoCxsDM7UUiuh1aAnTU44l4N+qvQgTbv6sN8VSulGSv/C5B9MMOnpbnpC8Q7r4WU5tuqsQxgfHA91JzRPefgNbGfQAzEBAAA=
https://www.oxfordreference.com/view/10.1093/acref/9780198821472.001.0001/acref-9780198821472
https://www.oxfordreference.com/view/10.1093/acref/9780198821472.001.0001/acref-9780198821472


    EXHIBIT UUU 

MASIMO 1054 
Masimo v. Apple 

IPR2023-00734



37 Synonyms & Antonyms of SEMITRANSPARENT | Merriam-Webster Thesaurus

https://www.merriam-webster.com/thesaurus/semitransparent[8/6/2023 2:17:29 PM]

semitransparent
adjective

Definition of semitransparentnext

as in translucent

Synonyms & Similar Words
Relevance

translucent

diaphanous

colorless

sheer

lucid

semitranslucent

uncolored

transparentized

glassy

vitreous

transparent

crystalline

liquid

crystal

pellucid

limpid

lucent

Synonyms of semitransparent
as in translucent Word of the Day

Grammar

Wordplay

Word Finder

Merriam-Webster Logo 
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crystal clear

see-&#8203;through

clear

Antonyms & Near Antonyms

opaque

colored

cloudy

dark

tinted

glazed

smoky

hazy

misty

dense

nebulous

foggy

turbid

muddy

filmy

murky

smokey

See Less
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8/6/23, 2:14 PM opaque | Photonics Dictionary® | Photonics Marketplace

https://www.photonics.com/EDU/opaque/d5735 1/2

.: opaque
A term describing a substance that is impervious to light; the characteristic of a substance
that has no luminous transmittance.
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maintain verb

main·​tain   mān-ˈtān   mən-

maintained; maintaining; maintains
Synonyms of maintain

transitive verb

1 : to keep in an existing state (as of repair, efficiency, or validity) : preserve from failure or
decline

maintain machinery

2 : to sustain against opposition or danger : uphold and defend
maintain a position

3 : to continue or persevere in : CARRY ON, KEEP UP
couldn't maintain his composure

4 a : to support or provide for

b : SUSTAIN

has a family to maintain

enough food to maintain life

5 : to affirm in or as if in argument : ASSERT
maintained that the earth is flat

  mān-ˌtā-nə-ˈbi-lə-tē   noun

  mān-ˈtā-nə-bəl   adjective

 noun
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ISO/IEC 18092:2013(E) 

Foreword 

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical 
Commission) form the specialized system for worldwide standardization. National bodies that are members of 
ISO or IEC participate in the development of International Standards through technical committees 
established by the respective organization to deal with particular fields of technical activity. ISO and IEC 
technical committees collaborate in fields of mutual interest. Other international organizations, governmental 
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information 
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of the joint technical committee is to prepare International Standards. Draft International 
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as 
an International Standard requires approval by at least 75 % of the national bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights. 

ISO/IEC 18092 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, 
Subcommittee SC 6, Telecommunications and information exchange between systems. 

This second edition cancels and replaces the first edition (ISO/IEC 18092:2004), which has been technically 
revised. 
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Introduction 

This International Standard specifies the interface and protocol for simple wireless communication between 
close coupled devices. These Near Field Communication (NFC) devices communicate with bit rates of 106, 
212, and 424 kbit/s. 

This NFC Interface and Protocol (NFCIP-1) standard allows, but does not specify, applications in network 
products and consumer equipment. 

The first edition of ISO/IEC 18092:2004 was prepared by Ecma International (as ECMA-340) and was 
adopted, under a special "fast-track procedure" , by Joint Technical Committee ISO/IEC JTC 1, Information 
technology, in parallel with its approval by national bodies of ISO and IEC. This second edition of 
ISO/IEC 18092 was maintained by JTC 1/SC 6 and Ecma International; it cancels and replaces the first 
edition (ISO/IEC 18092:2004), which has been technically revised with fully backward compatibility. 
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INTERNATIONAL STANDARD ISO/IEC 18092:201 J{E) 

Information technology - Telecommunications and information 
exchange between systems - Near Field Communication -
Interface and Protocol (NFCIP-1) 

1 Scope 

This International Standard defines communication modes for Near Field Communication Interface and 
Protocol (NFCIP-1) using inductive coupled devices operating at the centre frequency of 13,56 MHz for 
interconnection of computer peripherals. It also defines both the Active and the Passive communication 
modes of Near Field Communication Interface and Protocol (NFCIP-1) to realize a communication network 
using Near Field Communication devices for networked products and also for consumer equipment. This 
International Standard specifies, in particular, modulation schemes, codings, transfer speeds, and frame 
format of the RF interface, as well as initialisation schemes and conditions required for data collision control 
during initialisation. Furthermore, this International Standard defines a transport protocol including protocol 
activation and data exchange methods. 

Information interchange between systems also requires, at a minimum, agreement between the interchange 
parties upon the interchange codes and the data structure. 

2 Conformance 

A system implementing the Active and the Passive communication mode shall be in conformance with this 
International Standard if it meets all the mandatory requirements specified herein. 

It may also implement the NFC-SEC Option as specified in ISO/IEC 13157-1. 

3 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ITU-T V.41: 1988, Code-independent error-control system 

ISO/IEC 13157-1:2010, Information technology - Telecommunications and information exchange between 
systems- NFC Security- Part 1: NFC-SEC NFCIP-1 security services and protocol 

ISO/IEC 14443-2:2010, Identification cards- Contactless integrated circuit cards - Proximity cards - Part 2: 
Radio frequency power and signal interface 

ISO/IEC 14443-3:2011, Identification cards - Contactless integrated circuit cards - Proximity cards - Part 3: 
Initialization and anticol/ision 

ISO/IEC 14443-4:2008, Identification cards - Contactless integrated circuit cards - Proximity cards - Part 4: 
Transmission protocol 
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4 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

4.1 
active communication mode 
mode in which both the Initiator and the Target use their own RF field to enable the communication 

4.2 
ASK modulation 
Amplitude Shift Keying, in which the amplitude of the carrier frequency is modulated according to the logic of 
the data to be transmitted 

4.3 
Binary Coded Decimal 
BCD 
system for representing each of the decimal numbers O to 9 by a four-bit binary code 

NOTE The bits, from left to right, are worth 8, 4, 2 and 1 respectively in decimal, so for example the number 6 in BCD 
is 0110. 

4.4 
collision 
transmission by two or more Targets or Initiators during the same time period, such that the Initiator or the 
Target is unable to distinguish from which Target the data originated 

4.5 
frame 
sequence of data bits and optional error detection bits, with frame delimiters at start and end 

4.6 

Hrhreshold 
the threshold value to detect an external RF field 

4.7 
Initiator 
generator of the RF field and starter of the NFCIP-1 communication 

4.8 
load modulation 
process of amplitude modulating a radio frequency field by varying the properties of a resonant circuit placed 
within the radio frequency field 

4.9 
lsb first 
least significant bit first, indicating a serial data transmission system that sends lsb before all other bits 

4.10 
LSB first 
Least Significant Byte first, indicating a serial data transmission system that sends LSB before all other bytes 

4.11 
Manchester coding 
method of bit coding whereby a logic level during a bit duration is represented by a sequence of two defined 
physical states of a communication medium 

4.12 
modulation index 
signal amplitude ratio of [peak - minimum] I [peak+ minimum] 
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4;13 
msb first 
most significant bit indicating a serial data transmission system that sends the msb before all other bits 

4.14 
MSB first 
Most Significant Byte indicating a serial data transmission system that sends the MSB before all other bytes 

4.15 
NFCIP-1 device 
entity [ISO/IEC 18092) 

4.16 
NFC Identifier 
NFCIDn 
a randomly generated number used by the RF Collision Avoidance and Single Device Detection sequence for 
both the Active and the Passive communication modes 

4.17 
NFC-SEC 
NFCIP-1 Security Services and Protocol as specified in ISO/IEC 13157-1 

4.18 
passive communication mode 
when the Initiator is generating the RF field and the Target responds to an Initiator command in a load 
modulation scheme 

4.19 
RF Collision Avoidance 
RFCA 
method to detect the presence of a RF field based on the carrier frequency and method to detect and resolve 
collisions on protocol level 

4.20 
SAK 
Select acknowledge [ISO/IEC 14443-3] 

NOTE SAK replaces the SEL_RES [1S0/IEC 18092:2004]. 

4.21 
sensing 
NFCIP-1 device in the Active communication mode expecting a Response to a Request it has sent on the RF 
field to detect the start of communication to receive the Request 

4.22 
Single Device Detection 
SDD 
algorithm used by the Initiator to detect one out of several Targets in its RF field (anti-collision 
[ISO/IEC 14443-3]) 

4.23 
Target 
responds to Initiator command either using load modulation scheme (RF field generated by Initiator) or using 
modulation of self generated RF field 

4.24 
Time Period 
defines the number of slots used for RF Collision Avoidance 
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4.25 
Time Slot 
method of preparing a time window when a Target answers, and assigning and identifying two or more logic 
channels 

4.26 
transaction 
initialisation, data exchange and device de-selection 

5 Conventions and notations 

5.1 Representation of numbers 

The following conventions and notations apply in this document unless otherwise stated. 

Letters and digits in single quotation mark represent numbers in hexadecimal notation . 

The setting of bits is denoted by ZERO or ONE. 

Numbers in binary notation and bit patterns are represented by strings of digits O and 1 shown with the 
most significant bit to the left. Within such strings, X may be used to indicate that the setting of a bit is not 
specified within the string. For example (XXXX)b. 

5.2 Names 

The names of basic elements, e.g. specific fields, are written with a capital initial letter. 

6 Abbreviated terms 

ALL_REQ 
ATR 
ATR_REQ 
ATR RES 
BCD 
BRi 
BRt 
BSi 
BSt 
CMD 
CRC 
D 
DEP 
DEP_REQ 
DEP RES 
DIDi 
DIDt 
DRi 
DRt 
DSi 
DSL 
DSL_REQ 
DSL RES 
DSt 
etu 
fc 
fd 

4 

Wake up ALL Request 
Attribute Request and Attribute Response 
Attribute Request 
Attribute Response 
Binary Code Decimal 
Receiving bit duration supported by Initiator 
Receiving bit duration supported by Target 
Sending bit duration supported by Initiator 
Sending bit duration supported by Target 
Command 
Cyclic Redundancy Check 
Divisor 
Data Exchange Protocol Request and Data Exchange Protocol Response 
Data Exchange Protocol Request 
Data Exchange Protocol Response 
Initiator Device ID 
Target Device ID 
Data rate Received by Initiator 
Data rate Received by Initiator 
Data rate Send by Initiator 
Deselect Request and Deselect Response 
Deselect Request 
Deselect Response 
Data rate Send by Target 
elementary time unit 
Frequency of operating field (carrier frequency) 
Baseband frequency of Manchester coding 
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fs [ISO/IEC 14443-2] 
FRT 
Gi 
Gt 
HL TA [ISO/IEC 14443-3] 
ID 
lsb 
LSB 
Ml 
msb 
MSB 
NAO 
NFCID1 
nfcid1n 
NFCID2 
nfcid2n 
NFCID3 
nfcid3n 
p 
PA 
PCD 
pdu 
PFB 
PICC 
PNI 
PPi 
PPt 
PSL 
PSL_REQ 
PSL RES 
RF 
RFCA 
RFU 
RLS 
RLS_REQ 
RLS RES 
RWT 
SB 
SOD 
SEL CMD 
SYNC 
TO 
UID 
WT 
WUP 
WUP_REQ 
WUP_RES 

7 General 

Subcarrier 
Frame Response Time 
Optional information field for Initiator 
Optional information field for Target 
Hal T command, Type A 
Identification number 
least significant bit 
Least Significant Byte 
Multiple Information link for Data Exchange Protocol 
most significant bit 
Most Significant Byte 
Node Address 
fc/128 UID 
Byte number n of NFCID1 
Random ID for SOD in Passive communication mode at fc/64 and fc/32 bit rates 
Byte number n of the Random Identifier NFCID2 
Random ID for transport protocol activation 
Byte number n of the Random Identifier NFCID3 
Odd parity bit 
Preamble 
Proximity Coupling Device [ISO/IEC 14443-2] 
protocol data unit 
Control information for transaction 
Proximity Card or object [ISO/IEC 14443-2] 
Packet Number Information 
Protocol Parameters used by Initiator 
Protocol Parameters used by Target 
Parameter Selection Request and Parameter Selection Response 
Parameter Selection Request 
Parameter Selection Response 
Radio Frequency 
RF Collision Avoidance 
Reserved for Future Use 
Release Request and Release Response 
Release Request 
Release Response 
Response Waiting Time 
Start byte for data exchange protocol at fc/128 
Single Device Detection (anti-collision) 
Select Command byte 
Synchronisation pattern 
Timeout value 
Unique Identifier [ISO/IEC 14443-3] 
Waiting Time 
Wakeup Request and Wakeup Response 
Wakeup Request 
Wakeup Response 

NFCIP-1 Targets and Initiators shall implement both the Active and the Passive communication modes. 

In the Active communication mode, both the Initiator and the Target use their own RF field to communicate. 
The Initiator starts the NFCIP-1 transaction. The Target responds to an Initiator command in the Active 
communication mode by modulating its own RF field. 

© ISO/IEC 2013 -All rights reserved 5 

MASIMO 1054 
Masimo v. Apple 

IPR2023-00734



ISO/IEC 18092:2013(E) 

In the Passive communication mode, the Initiator generates the RF field and starts the transaction. The Target 
responds to an Initiator command in the Passive communication mode by modulating the Initiators' RF field 
which is referred to as load modulation . 

This International Standard specifies requirements for modulation , bit rates and bit coding. In addition it 
specifies requirements for the start of communication, the end of communication, the bit and byte 
representation , the framing and error detection, the single device detection, the protocol and parameter 
selection and the data exchange and de-selection of Near Field Communication Interface and Protocol 
(NFCIP-1) devices. 

Transactions start with device initialisation and end with device de-selection. Initiators and Targets exchange 
commands, responses and data in alternating or half duplex communication. 

NFCIP-1 devices are capable to start transactions at bit rates of fc/128, fc/64 and fc/32. Initiators select one of 
those bit rates to start a transaction and they may change the bit rate using PSL_REQ/PSL_RES commands 
during a transaction. 

The mode (Active or Passive) shall not be changed during one transaction. 

8 RF field 

8.1 Values 

fc is 13,56 MHz. 

Hmin is 1,5 Nm (rms). 

Hmax is 7,5 Nm (rms). 

HThreshold is 0, 1875 Nm (rms). 

8.2 Passive communication Mode 

The Initiator shall generate field strength of at least Hmin and not exceeding Hmax at manufacturer specified 
positions (i.e. operating volume) under un-modulated conditions. 

The Target shall operate continuously between Hmin and Hmax· 

8.3 Active communication Mode 

An Initiator and a Target shall alternately generate a RF field of at least Hmin and not exceeding Hmax at 
manufacturer specified positions (i.e. operating volume) under un-modulated conditions. 

8.4 External RF field detection 

NFCIP-1 devices shall detect external RF fields at fc with field strength higher than HThreshold · 

9 RF Signal Interface 

9.1 Bit duration 

One etu equals 128/(D x fc), where the values of the divisor D depend on the bit rate and communication 
mode, see Table 1. 
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Table 1 - Divisor D 

Communication Mode bit rate Divisor D 

active or passive fc/128 (-106 kbit/s) 1 

active or passive fc/64 (-212 kbit/s) 2 

active or passive fc/32 (-424 kbit/s) 4 

Active fc/16 (-848 kbit/s) 8 

Active fc/8 (-1695 kbit/s) 16 

Active fc/4 (-3390 kbit/s) 32 

Active fc/2 (-6780 kbit/s) 64 

NOTE 1 The Initiator selects the communication mode (either Active or Passive) and bit rate (fc/128, fc/64 or fc/32 
specified by the following clauses). 

NOTE 2 This Standard does not specify the modulation and the bit coding beyond the bit rate of fc/32. 

9.2 Active communication mode 

Targets and Initiators shall comply with the following specifications for both communication directions, i.e. 
Initiator to Target and Target to Initiator. 

9.2.1 Requirements for fc/128 

9.2.1.1 Bit rate 

The bit rate for the transmission during initialisation and single device detection shall be fc/128 . 

9.2.1.2 Modulation 

See 8.1.2.1 of ISO/IEC 14443-2. During transmission, both the Initiator and the Target shall conform to PCD 
values. During reception, both the Initiator and the Target shall conform to PICC values. 

9.2.1.3 Bit representation and coding 

See 8.1.3 of the ISO/IEC 14443-2 for a bit rate of fc/128. 

9.2.1.4 Byte transmission 

Initiators and targets shall transmit bytes with the lsb first. 

9.2.2 Requirements for fc/64 and fc/32 

9.2.2.1 Bit rates 

The bit rates for the transmission during initialisation and single device detection shall respectively be fc/64 or 
fc/32. 

9.2.2.2 Modulation 

See 9.1.2 of ISO/IEC 14443-2 for the bit rate of fc/64 and fc/32. During transmission, both the Initiator and the 
Target shall apply the PCD values. During reception, both the Initiator and the Target shall apply the PICC 
values. 
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NOTE The modulation index range is stricter than that in 1S0/IEC 18092:2004. 

The Target should accept a modulation index range from 8 % to 30 % to operate with Initiators compliant to 
ISO/IEC 18092:2004 using a modulation index higher than 14 %. 

9.2.2.3 Bit representation and coding 

Manchester bit encoding shall be employed as illustrated in Figure 1 and Figure 2. 

Bit coding format is Manchester with logic levels defined as: 

Logic "ZERO": The first half of the bit duration is carrier low field amplitude, and the second half of the bit 
duration shall be carrier high field amplitude (no modulation applied). 

Logic "ONE": The first half of the bit duration is carrier high field amplitude (no modulation applied), and 
the second half of the bit duration shall be carrier low field amplitude. 

Reverse polarity in amplitude shall be permitted. Polarity shall be detected from the SYNC. 

1 etu 1 etu 
I I I I 

K ){ K ~ 
I I I I 
I I 
I I 
I I ' I I 
I 

I I 

' ' I 

I 

'ZERO ONE 

Figure 1 - Manchester bit encoding (obverse amplitude) 

1 etu 1 etu 
I I 
K )l _____ Ul ____ _ ...... ~ 

! I 
I I 
r I 

I : 
ONE 

1

ZER0
1 

Figure 2 - Manchester bit encoding (reverse amplitude) 

9.2.2.4 Byte transmission 

Initiators and Targets shall transmit bytes with the msb first. 

9.3 Passive communication mode 

9.3.1 Initiator to Target requirements for fc/128 

See 9.2.1. 
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9.3.2 Target to Initiator requirements for fc/128 

9.3.2.1 Bit rate 

See 9.2.1.1. 

9.3.2.2 Modulation 

See 8.2.2 of ISO/IEC 14443-2. 

9.3.2.3 Subcarrier Frequency 

See 8.2.3 of ISO/IEC 14443-2. 

9.3.2.4 Subcarrier modulation 

See 8.2.4 of ISO/IEC 14443-2 for a bit rate of fc/128. 

9.3.2.5 Bit representation and coding 

See 8.2.5.1 of ISO/IEC 14443-2. 

9.3.2.6 Byte transmission 

Initiators and Targets shall transmit bytes with the lsb first. 

9.3.3 Initiator to Target requirements for fc/64 and fc/32 

9.3.3.1 Bit rate 

See 9.2.2.1. 

9.3.3.2 Modulation 

See 9.1.2 of ISO/IEC 14443-2 for the bit rate of fc/64 and fc/32. During transmission, the Initiator shall apply 
the PCD values. 

NOTE The modulation index range is stricter than that in ISO/I EC 18092:2004. 

9.3.3.3 Bit representation and coding 

See 9.2.2.3. 

9.3.3.4 Byte transmission 

See 9.2.2.4. 

9.3.4 Target to Initiator requirements for fc/64 and fc/32 

9.3.4.1 Bit rate 

See 9.2.2.1. 
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9.3.4.2 Modulation 

The Target shall be capable of communication to the Initiator via an inductive coupling area by using load 
modulation applied at fc of the Initiator's RF field with the PICC load modulation amplitude value specified in 
8.2.2 of ISO/IEC 14443-2.The Initiator shall be able to receive a signal with load modulation amplitude as 
specified for the PCD reception in ISO/IEC 14443-2, 8.2.2. 

NOTE The minimum load modulation amplitude value for the Target and Initiator has been modified from 1S0/IEC 
18092:2004. 

9.3.4.3 Bit representation and coding 

See 9.2.2.3. 

9.3.4.4 Byte transmission 

See 9.2.2.4. 

10 General Protocol flow 

The General Protocol flow between NFCIP-1 devices shall be conducted through the following consecutive 
operations: 

Any NFCIP-1 device shall be in Target mode initially and not generate an RF field, and shall wait for a 
command from an Initiator. 

The NFCIP-1 device may switch to Initiator mode and select either Active or Passive communication 
mode and transfer speed. 

Initiators shall test for external RF field presence and shall not activate their RF field if an external RF field 
is detected. See 8.4. 

If an external RF field is not detected, the Initiator shall activate its own RF field for the activation of 
Target. 

Exchange commands and responses in the same communication mode and the transfer speed. 

Figure 3 shows the general initialisation and single device detection flow for the Active and the Passive 
communication mode at different transfer speeds. 

The General Protocol flow describes the flow to initialise and select the Targets either in the Passive 
communication mode or in the Active communication mode using one of the chosen transfer speeds. RF 
Collision Avoidance is described in 11.1. Passive communication mode is described in 11 .2. The initialisation 
and SOD for the bit rate of fc/128 is described in 11.2.1, initialisation and SOD for bit rates of fc/64 and fc/32 is 
described in 11.2.2. The Active communication mode is described in 11.3. 

The Activation of the Protocol is described in 12.5. The Parameter Selection is described in 12.5.3. The Data 
Exchange Protocol is described in 12.6. The Deactivation is described in 12.7. 

11 Initialisation 

This section describes the initialisation and collision detection protocol for Targets in the Active and the 
Passive communication mode. The Initiator shall detect a collision that occurs, when at least two Targets 
simultaneously transmit bit patterns with one or more bit positions where they transmit complementary values. 
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Figure 3 shows the general initialisation and Single Device Detection flow for the Active and the Passive 
communication mode at different transfer speeds. 
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Figure 3 - General initialisation and single device detection flow 

11.1 RF Collision Avoidance 

In order not to disturb any other NFC communication and any current infrastructure running on the carrier 
frequency, an Initiator for NFC communication shall not generate its own RF field as long as another RF field 
is detected. 

11.1.1 Initial RF Collision Avoidance 

To start communication with the Target device either in the Active or the Passive communication mode an 
Initiator shall sense continuously for the presence of an external RF field. See 8.4. 
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If the Initiator detects no RF field within the timeframe T1o T + n x T RFW then the Initiator shall switch its RF field 
on , else it shall restart Initial RF Collision Avoidance. The integer value of n shall be randomly generated. 
Figure 4 specifies the timing of the initial RF Collision Avoidance during initialisation. 

Start 

TrnT 

T10r : Initial delay time. 

T RFW: RF waiting time. 

RF On 

T1RFG 

17 X T RF IV 

Figure 4 - Initial RF Collision Avoidance 

T10r > 4 096 / fc 

512 / fc 

n: randomly generated number of Time Periods for T RFW· 

Send Request 

TIRFG: Initial guard-time between switching on RF field and start to send command or data frame. 

TIRFG > 5 ms 

The RF field, which is generated by the Initiator, shall be switched off in the Active communication mode. The 
RF field, which is generated by the Initiator, shall not be switched off in the Passive communication mode. 

11.1.2 Response RF Collision Avoidance 

To avoid collision by simultaneous responding of more than one Target in the Active communication mode 
during activation , Targets shall perform response RF collision avoidance as specified in Figure 5. 

RF On Send Response 

TRFI\' 

Start 

i i 

TADT TARFG 

11 xTRFw 

Figure 5 - Response RF Collision Avoidance sequence during activation 
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