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NCD1015-50RO

HDX robust 50mm transponder

1 GENERAL DESCRIPTION

NCD1015-50RO is a contact-less Read Only Return data transmission from the transponder to
RFID device for single transponder applications in the reader utilises FSK encoded modulation.
the area of electronic identification operating in

the low frequency (134.2 kHz) range, supporting

ISO 11784/85 standards.

The NCD1015-50R0O contains 64 bit identification
data page 1 which is secured by an associated 16

bit CRC.

The passive transponder uses the supplied RF
signal to obtain the energy needed to send the 64-

bit ID code to the reader.

FEATURES

Air Interface:
Radio Frequency f¢ :
Tag = Reader transmission:

Tag = Reader data rate:

On chip 16 bit CRC generator:

Identification data page:

Contact-less, sequential power & data transmission (HDX)
134.2 kHz + 1kHz

FSK modulation, NRZ: ‘0’~134.2kHz; ‘1'~124.2kHz

RF/16 (~ 8 kbit/s)

Reverse CRC-CCITT as used in ISO/IEC 11785

64 bits data + associated 16 bits CRC
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2 FUNCTIONAL OVERVIEW AND DESCRIPTION

2.1 POWER TRANSFER

Power transfer to the tag is accomplished by magnetic coupling of the transponder and reader antenna. The
reader and the transponder operate in a sequential mode with timely separated power and data transmission
cycles. The RF operating field supplies power at the beginning of the request from the reader to the HDX
transponder. During the charge (or powering phase) of between 15 and typically 50 ms the reader generates
an electromagnetic field using a frequency of 134.2 kHz. The resonant circuit of the transponder is energised
and the induced voltage is rectified by the integrated circuit to charge the capacitor C.. The transponder
detects the end of the charge burst (EOB) and transmits its data using Frequency Shift Keying (FSK),
utilising the energy stored in the capacitor C.. The charge phase is followed directly by the read phase.

HHHM”

Figure 1: Charge and Read Phase - Voltage at the reader’s exciter and transponder coil

2.2 COMMUNICATION SIGNAL INTERFACE - TAG TO READER

2.21 FREQUENCY

The tag shall be capable to communicate with the reader via an inductive coupling, whereby the power is
switched off and the data are FSK modulated using the frequencies:

fo = 134.2 for the data “Low Bit” encoding (ISO 11785 tolerance)
f; = 124.2 for the data “High Bit” encoding (ISO 11785 tolerance)
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f1 represents the frequency for data bit ‘1’ (T4, = 16/f;) and f, for the data bit ‘0’ (T4 = 16/f.).

The low and high bits have different duration, because each bit takes 16 RF cycles to transmit. The high bit
has a typical duration of ~130 us, the low bit of ~120 ys. Figure 2 shows the FSK encoding principle used.
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Figure 2: FSK transmission used during the read phase

2.2.2 TRANSPONDER DATA RATE AND DATA CODING

124.2kHz

The data coding is based on the NRZ method thus achieving an average data rate of ~ 8 kbit/s based on an
equal distribution of ‘0’ and ‘1’ data bits.

3 TRANSMISSION PROTOCOL

3.1 TRANSPONDER — RESPONSE DATA FORMAT

Any RFID answer is framed as shown in Figure 3 and it has a fixed length of 128 bits. Depending on the type
of answer the STOP and POST bits change.

| CRC

[ sTOP | POST |

[ START | DATA
1 8 9-LSB

All signals are coded [MSB;LSB].
START - Start Byte [7;0]
DATA - Data [63;0]
CRC -DCRC[15;0]
STOP - Stop Byte [7;0]

POST - Post Bits [15;0]

Figure 3: Tag Response Frame format

= 7Ehex

:= Data

:= Data CRC

72 73-LSB

88 89 96 97

112

:= TEex — if bit 16 of ISO11785 =0’ and page 1 locked
:= 1Eex — if bit 16 of ISO11785 =1’ and page 1 locked

:= 0000«
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3.2 CRC-CCITT ERROR CHECKING

The CRC error checking circuitry generates a 16 bits CRC to ensure the integrity of transmitted and received
data packets. The reader and transponder use the CRC-CCITT (Consultative Committee for International
Telegraph and Telephone) for error detection.

The 16 bits Write Frame BCC is generated by the transponder on reception of the complete write data
stream to validate the correct data transmission.

Data in P(X)

v
> »
U

X0 X1 X2 X3 X4 X5 X6 X7 X8 X9 XI10 X11 X12 X13 X14 X15

> [ T1111 4

LSB /

MSB

Figure 4: Schematic diagram of the 16 bits CRC-CCITT generator

The 16 bits cyclic redundancy code is calculated using the following polynomial with an initial value of
OOOOHEX:

P(X)=x"®+x"+x° +x°

The implemented version of the CRC check has the following characteristics:

Reverse CRC-CCITT 16 as described in ISO/IEC 13239 and used in ISO/IEC 11784/11785
The CRC 16 bit shift register is initialised to all zeros at the beginning of a request

The incoming data bits are XOR-ed with the MSB of the CRC register and is shifted into the
register's LSB

After all data bits have been processed, the CRC register contains the CRC-16 code.

Reversibility - The original data together with associated CRC, when fed back into the same CRC
generator will regenerate the initial value (all zero’s).

4 SPECIFICATIONS

4.1 MECHANICAL DATA

411 DIMENSIONS

Parameter Limits NCD1015-50RO | Unit
min [typ | max

Length 52.47 mm

Diameter 11.60 mm

Case Material PA66GF & polyurethane

Protection Class | Hermetically sealed

41.2

MECHANICAL SHOCK

1) Drop test (qualified by similarity)

10 times at 150cm (both orientations)
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4.1.3 THERMAL STRESS

Temperature cycling: 200 times 90°C -> -40°C -> 90°C (transition time: few seconds, storage time at 90°C
and -40°C: 20 minutes).

4.2 ELECTRICAL DATA

421 OPERATING CONDITIONS

Parameter | Limits
min | max | unit

Operating Temperature |-25 [+70 |°C

Storage Temperature |-40 [+100 |°C

Parameter Limits
min |typ |max |unit
Charge duration 15 50 ms

Low bit frequency fl 133.7 | 134.7 | 135.7 | kHz

High bit frequency fh |120.1|123.7 | 126.4 | kHz
FSK modulation index | 9 11 15 kHz

Data retention 10 years

5 ORDERING INFORMATION

MPN Description Order code Package

NCD1015-50R0O | HDX 50mm robust transponder | NCD1015-50RO | Standard
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Level | Data Sheet | Product Status | Definitions
Status [1] [2] [3]

I Objective data Development This data sheet contains data for the objective specification
for product development.

Il Preliminary data | Qualification This data sheet contains data from the preliminary
specification. Supplementary data will be updated at a later
date

I Product data Production This data sheet contains data from the product specification

[1] Please consult the most recently issued data sheet before initiating of completing a design

[2] The product status of the device[s] described in this data sheet may have changed since this datasheet
was published. The latest information is available by contacting IXYS San Sebastian.

[3] For data sheets describing multiple type numbers, the highest-level product status determines the data
sheet status.

Disclaimers

LIFE SUPPORT- These products are not designed for use in life support appliances, devices, or systems
where malfunction of these products can reasonably be expected to result in personal injury. IXYS San
Sebastian customers using or selling these products for use in such applications do so at their own risk and
agree to fully indemnify IXYS San Sebastian for any damages resulting from such an application.

RIGHT TO MAKE CHANGES- IXYS San Sebastian reserves the right to make changes in the products —
including circuits, standard cells, and/or software- described or contained herein in order to improve design
and/or performance. When the product is in full production (status ‘Production’), relevant changes will be
communicated via a Customer Product/Process Change Notification (CPCN). IXYS San Sebastian assumes
no responsibility or liability for the use of any of these products, conveys no license of title under any patent,
copyright, or mask work right to these products, and makes no representations or warranties that these
products are free from patent, copyright, or mask work right infringement, unless otherwise specified.

Contact information:

For additional information please contact

info@ixys.es
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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