V 4050

1-kBit Read/Write Contactless Identification Device

Features

B 1 kBit of EEPROM organized in 32 words of 32 bits

M 32 bit device serial number (read only laser ROM)

W 32 bit device identification (read only laser ROM)

H Power-on reset sequence

M Power-check for EEPROM write operation

@ User defined read memory area at power-on

M User defined write inhibited memory area

8 User defined read protected memory area

B Data transmission performed by amplitude modutation

B Two datarate options: 2kBd (Opt64) or 4 kBd (Opt32)
Bit period = 64 or 32 periods of field frequency

B 170 pF + 3% on-chip resonant capacitor

B —40to +85°C temperature range

B 100 to 150 kHz field frequency range

@ On-chip rectifier and voltage limiter

B No external supply buffer capacitance needed due to
low power consumption

Description

The V 4050 is a CMOS integrated circuit for use in elec-
tronic read/write RF transponders. The chip contains
1 kBit of EEPROM which can be configured by the user,
allowing a write inhibited area, a read protected area,
and a read area output continuously at power-on. The
memory can be secured by using the 32 bit password for
all write and read protected operations. The ,assword
can be updated, but never read. The fixed code serial
number and device identification are laser prograrnmed
making every chip unique. The V 4050 will transmit data
to the transceiver by moduiating the amplitude of the
electromagnetic field, and receive data and commands
in a similar way. Simple commands wifl enable write to
EEPROM, to update the password, to read a specific
memory area, and to reset the logic. The coil of the tuned
circuit is the only external component required, all re-
maining functions are integrated in the chip.

Applications

M Ticketing

W Automotive immobilizer with rolling code

B High security hands-free access control

B Industrial automation with portable database
B Manufacturing automation

W Prepayment devices

Typical Operating Configuration

Typical value of inductance at 125 kHz is 9.5 mH

Fig. 1
Pin Assignment
HWcoiz
W ColLt 50
COIL 1 coil terminal / clock input
COIL2 coil terminal
Fig. 2
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Absolute Maximum Ratings

Handling Procedures

Parameter Symbol| Conditions This device has built-in protection against high static
- A voltages or electric fields; however, due to the unique
Maxlmum C peak current + properties of this device, anti-static precautions should
induced on COILT and COIL2  teoy +30mA be taken as for any other CMOS component. Uniess
Power supply Voo —03109.5V otherwise specified, proper operation can only occur
Max. voltage other pads Vinax Vpp +0.3V when all terminal voitages are kept within the supply volt-
Min. voltage other pads Vi Vgs — 0.3V age range.
Storage temperature Tsrore | —55t0+125°C
Electrostatic discharge Operating Conditions
maximum to MIL-STD-883C
method 3015 VEsp 1000V Parameter Symbol | Min. | Typ. | Max. (Units
Table 1 Operating temperature | T, -40 +85 | °C
Stresses above these listed maximum ratings may XSX'Tum 00|Icurlrent lcon . 10 | mA
cause permanent damage to the device. Exposure be- voltage on coi Veor 18 Vep
yond specified operating conditions may affect device | SUPply frequency foon 100 150 | kHz
reliability or cause malfunction. * The AC voltage on coil is limited by the Table 2
on-chip voltage limitation circuitry.
System Principle
Transceiver Transponder
Data to be sent
to transponder Modutator
Oscillator Antenna Il
Driver LAl
Data Filter &
Decoder [ Gain l«— Demodulator
Data received
L from transponder
RECEIVE MODE READ MODE
‘ Signal on
Snatn w—— L2
transceiver coil - o
Signal on
transceiver coil
aponder con, I A1 YNNI 0
transponder coil “ / | /
/ ,////////' . Z//’
RF carrier Data RF carrier Data

Fig. 3

10-12



)

V 4050

Electrical Characteristics
Vpp = 2.5V, Vgg = 0V, feon = 125 kHz sine wave, Veoi = 1 Vpp, Ty == 25°C, unless otherwise specified

Parameter Symbol| Test Conditions Min. | Typ. | Max. | Units
Supply voltage Voo 2.0 R \
Min. EEPROM write voltage | Vppee 3.0 \
Power-check EEPROMwrite | loweneek | Vicowt vss) =5V, Vpp =5V 80 uA
Veweneok | Vicor  vss) applied for PWR check ok,

V=5V 6 \%
Supply current/read lap Read mode 2.0 5.0 uA
Supply current / write lwe Write mode (Vpp = 3 V) 40 70 wA
Modulator on voltage drop Von Vicowr vss@ndVicoio vssy

lcow = 100 nA 0.50 \

Vicois vss)andVeona vss)

loon = 5mA 250 v
Resonance capacitor Cg 165 170 175 pF
Power-onreset level high Vegny Rising supply 2.2 2.8 \
Clock extractor input min. Vekmin | Minimum voltage for clock extraction 1.0 Vep
Clock extractor input max. Verkmax | Maximum voltage to detect

modulation stop 50 mVee
EEPROM data endurance Ney Erase all/writeall at Vpp = 7V 100°000 cycles
EEPROM retention Trer Ta = 55°C after 100°000 cycles 2 10 years

'Y Maximum voltage is defined by forcing 10 mA on Coil 1 - Coil 2 Table 3

2) Based on 1'000 hours at 150°C

Timing Characteristics
Vop = 2.5V, Vgg = 0V, feoy = 125 kHz sine wave, Voo = 1 Vep, Ta = 25°C, unless otherwise specified
All timings are derived from the field frequency and are specified as a number of RF periods

Parameter Symbol | Test Conditions Value Units
Option: 64 clocks per bit OPT64

Read bit period thos 64 RF periods
LIW/ACK/NACK pattern duration | tparr 320 RF periods
Read 1 word duration trow Including LIW 3200 RF periods
Processing pause time tep 64 RF periods
Write accesstime twa 64 RF periods
Initialization time it 2112 RF periods
EEPROM write time twee Vpg =3V 3200 RF periods
Option: 32 clocks per bit OPT32

Read bit period tron 32 RF periods
LIW/ACK/NACK pattern duration | tearr 160 RF periods
Read 1 word duration trow Including LIW 1600 RF periods
Processing pause time top 32 RF periods
Write access time twa 32 RF periods
Initialization time [V 1056 RF periods
EEPROM write time twee Vpp =3V 2624 RF periods

Table 4

RF periods represent periods of the carrier frequency emitted by the transceiver unit. For example, if 125 kHz isused:
The read bit period (Opt64) would be: 1/125'000*64 = 512 us, and the time to read 1 word: 1/125'000*3200 = 25.6 ms
The read bit period (Opt32) would be: 1/125°000*32 = 256 us, and the time to read 1 word: 1/125'000* 1600 = 12.8ms
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Block Diagram

; | Serial Dat 3
———l Modulator)‘——[ Encoder ﬁ% RO'\L

|
Vuo+ EEPROM
Coil2 » AG/DC J“_ | ‘
. T converter L ! Power 1 1
" Cs Control
Coil 1 «—— Pt ontro i Ve
Reset
Vss [ Write Enable
Ciock L
 Extractor = Sequencer [ cortrol
~ Logic
Data Command |
Extractor Decoder :—>

Fig. 4

Pad Description

Functional Description
General

Pad | Name FUTIC(IOI’? The V 4050 is supplied by means of an electromagnetic
1 | ColLt Coil terminal 1 field induced on the attached coil. The AC voltage is rec-
2 | TEST_IN Testinput with pull-down tified in order to provide a DC internal supply voltage.
3 | Voo Positive internal supply voltage When the DC voltage crosses the power-on level, the
4 | Vg Negative internal supply voltage |  chip enters the standard read mode and sends data con-
s | TEST Test mode input with pull-down tinuously. The data_ to be sent in this mode is user defin-
s | TEsT ouT | Testoutout ed by storing the first and last addresses to be output.

-~ P ) X When the last address is sent, the chip will continue with
7 | TEST_CLK | Testclockinputwith pull-down the first address until the transceiver sends a request. In
8 | CAP_TRIM1 | Capacitor timming 1 the read mode, a listen window (LIW) is generated
9 [ CAP_TRIM2 [ Capacitor trimming 2 before each word. During this time, the V 4050 will turn to
10 | CAP_TRIM3 | Capacitor trimming 3 the receive mode (RM) if it receives a valid RM pattern.
11 | colL2 Coilterminail 2 The chip then expects a valid command.
Mode of Operation
1098 76 5 4 Eower—On
[N LI I ] ni
Standard Get Command
1| m Read Mode
Execute Command
Login
1{ H Receive Mode W——'
Write Password
| Yte Fassword |
L] Read Specific
2 3 Reset
Fig. 5
Table 5
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Memory Organization

The 1024 bit EEPROM is organized in 32 words of 32
bits. The first three words are assigned to the password,
the protection word, and the control word. In order to
write one of these three words, it is necessary to send the
valid password. At fabrication, the V 4050 comes with alil
bits of the password programmed to a logic “0”. The
password cannot be read out. The memory contains two
extra words of laser ROM. These words are laser pro-
grammed during fabrication far every chip, are unique
and cannot be altered.

Memory Map
BitO -~ -- Bit31
Word 0 | PASSWORD EE
1 L PROTECTION WORD ____EE
el CONTROL WORD, EE
L e |
o - 928 Bits of USER EEPROM
£31
;321 DEVICE SERIAL NUMBER Laser
<10 DEVICE IDENTIFICATION Laser

Control Word

First Word Read

Last Word Read
Password Check On/Off
Read After Write On/Off
User available

Protection Word

0- 7 First Word Read Protected

8-15 Last Word Read Protected
16 -23 First Word Write Inhibited
24-31 last Ward Write Inhibited

8-15
16
17
18- 3t

Password
Write Only - NO Read Access

Device Identification Word &
Serial Number Word

On means bit set ta lagic "1’ Laser Programmed - Read Only

Otf means bit set to fogic '0'

Fig. 6

Standard Read Mode

After a power-on reset and upon completion of a com-
mand, the chip will execute the standard read mode, in
which it will send data continuously, word by word from
the memory section defined between the first word read
{FWR) and last word read (LWR). When the last word is
output, the chip will continue with the first word until the
transceiver sends a request. If FWR and LWR are the
same, the same word will be sent repetitively. The listen
window (LIW) is generated betore each word to check if
the transceiver is sending data. The LIW has a duration
ot 320 periods (Opt64) / 160 periods (Opt32) of the RF
field. FWR and LWR have to be programmed as valid
addresses (FWR = LWR = 33). The words sent by the
V 4050 comprise 32 data bits and parity bits. The parity
bits are not stored in the EEPROM, but generated while
the message is sent as described below. The parity is
even for rows and columns, meaning that the total num-
ber of “ones” is even (including the parity bit).

Word Organization (Words 0 to 32)

First bit output Data

X S

DO D1 Dz D3 D4 D5 D6 D7 i’ﬂ

Row even parity

D8 DS DIO Di1 Di2 D13 D14 Di5| P1
DI6 D17 Di8 D19 020 D21 022 D23| P2
D24 D25 D26 D27 D28 D29 D30 D31| P3 |

PCO PC1 PC2 PC3_PC4 PC5 PC6 PC7, 0
-~
Column even parity Last bit output
logic “0" Fig. 7a

When a word is read protected, the output will consist of
45 bits set to logic “0”. The password has to be used to
output correctly a read protected memory area.

Word Organization (Word 33)

Co Ci C2 €3 C4 C5 (DO D1 PO i
D2 D3 ID4 D5 D6 ID7 1D Dg: P1 |
RO R1 A2 R3 R4 Rs A6 |

CKO CK1 CK2 CK3 CK4_CKS

R7 | P2
CKé CK7| P3
PCO PC1 PC2 PC3 PC4 PC5 PC6 PC7| ©

Cco -C5 1V 4050 code set to hexadecimal 32
DO -ID9 :Version code
RO -R7/CKO0-CK7 :EMreserved, andcheck bits
Fig. 7b
Read Sequence
POR B . . . .

1
uw | poo7 [pofosors [p1 |Dwerﬁ92{024—D31IP3—I$0—PC7J o]

\ 1 bit - 84 T0 periods (Opt4]
70 periods: = 35 16 periods (Ont32)
3 128 64 . B4 (Opi64)
15160 64 a2 [ 3z (op32) Data m
[ — T

TO = Period of RF carrier frequency

Fig. 8

Receive Mode

To activate the receive mode, the transceiver sends to
the chip the RM pattern (while in the moduiated phase of
a listen window LIW). The V 4050 will stop sending data
upon reception of a valid RM. The chip then expects a
command. The RM pattern consists of 2 bits “0" sent by
the transceiver. The first bit “0” transmitted is to be
detected during the 64 periods / 32 periods (Opt64 /
Opt32) where the modulation is “ON” in LIW.
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V 4050

CUTPUT E WORD n uw
INPUT —h@owmo

RM : Two consecutive bits set to logic “0”

Fig. 9

Commands

The commands are composed of nine bits: eight data
bits and one even parity bit (total amount of “ones” is
even including the parity bit).

COMMAND BITS FUNCTION

00000001 1 LOGIN

00010001 O WRITE PASSWORD
00010010 O WRITE WORD

00001010 O SELECTIVE READ MODE

10000000 1 RESET
4 \
’O \
_— \
First bit !
received Parity bit

Fig. 10

Selective Read Command

Selective Read Mode

The selective read mode is used to read other data than
that defined between FWR and LWR. To enter selective
read mode, the transceiver has to send during LIW a
receive mode pattern (RM) 1o convert the V 4050 into
receive mode. Then the selective read mode command
is sent by the transceiver followed by the first and last ad-
dresses to be read. The FWR and LWR are then replac-
ed by the new addresses and the chip is operating in the
same way as the standard read mode. The control word
is not modified by this command, and the next standard
read mode operation will work with the original FWR and
LWR (selected area is read once and then the chip re-
turns to standard read mode). To read words which are
read protected, a login command has to be sent by the
transceiver prior to the selective read command. The
login command is 10 be used only once for all subse-
quent commands requiring a password. The selective
read mode command is followed by a single 32-bit word
containing the new first and last addresses. Bits 0 to 7
correspond to the first word read and bits 8 to 15 corres-
pond to the last word read. Bits 16 to 31 have tg be sent
but are not used in the chip. The parities must be sent
according to the word organization as described in Fig.
7. Note that bit 31 is transmitted first. To read the device
identification or the serial number, the selective read
command allows direct access to the laser programmed
words. These words can also be addressed in the stand-
ard read mode by selecting the addresses accordingly.

ACKINAK|  LIW ‘ Lw ‘ FWR

[ww ]

INPUT

7’ﬂM Eelec"ve AD | ADDRESSES j ‘

g
tep

Fig. 11

First bit received

/

XX XX XX XX XX XX XX XX P3 XX

Addresses Bit Stream Format

XX XX XX XX XX XX XX P2

LW7 LWE LW5 LW4 LW3 LW2 LW1 LWO P1 FW7 FW6 FW5 FW4 FW3 FW2 FW1 FW0 PO PC7 PCE PC5 PC4 PC3 PC2 PCY PCO '0°

Fig. 12
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Reset Command
The reset command will return from any mode to the standard read mode. The next word out is the FWR.

QuUTPUT WORD n uw“} {ACWNAK UW l Lw ‘ FWR { LIw J
NPT s ~
tep [

Fig. 13

Login

The login command is used to access protected memory areas. This command has to be used only once to perform
several password protected commands. The power-on sequence and the reset command will reset the password
entry, and a new login command has 1o be received to perform further password protected operations. Upon recep-
tion of a correct password, the V 4050 will respond with an acknowtedge pattern {ACK) and then continue in standard
read mode. If the login is correct then the password protected operations are allowed. If the password is incorrect, a
NAK pattern is issued and password protected operations will not be possible (refer to write word for password data
structure).

Lw fack

o - LOGIN PASSWORD

ouTtpuT [ woron

INPUT

Fig. 14

If bit 16 of the control word is disabled (password check ON/OFF), the login is still mandatory to modify the protection
word, the control word, and the password, but not to write in the EEPROM which is not write inhibited. In order to
modify a write inhibited word, the protection word has to be modified first. The read protected area always requires
the login to be read. If the write protection word is write protected, the write protection configuration is locked.
Write Password

When a write password command is received, the chip next expects information on the actual valid password. The
chip sends back an ACK pattern if the password is correct. Then the chip expects the new password consisting of
32 bits + parity bit to be stored in the EEPROM. The chip will respond with an ACK pattern for a correct reception of
data upon reception of the new password, and then will send another acknowledge pattern (ACK) to announce that
the data is stored in the EEPROM. The read after write function has no effect on this command. If the password is
wrong or the transmission is faulty, the chip will: send a NAK pattern; return to the standard read mode; and, the pass-
word will remain the same (refer to write word for password data structure).

OUT- EI: ] ”
PUT i WORD n LIW

tpe
-

L [ b

tWA
-——

twee
i

‘AK;K /()/—‘ AEK, 'V Liw . Lw -

e

“TRAANSCEIVER RE FIELD "ON*

77

Fig. 15

10-17



V 4050

Write Word - y o y
The write mode allows modification of the EEPROM con- wt:;'e Cf:"e;::(dPBa;s- ‘?gf';e(;::'b: o w::f
tents word by word. To modify address 1 (protection i © peration

) Address {bit15/ Word)
word) and address 2 (control word), it is mandatory to Control Word
first send a login command in order to log in (like in a 0 X X Only with write
computer). The new written values will take effect only password command
after performing a reset command. it is strongily recom- N X -
mended to check the result of moditying the contents of OFF Login always required
these addresses effecting the function of the chip. Ad- - X ON Write configuration
dress 0 (password) cannot be modified with this com- | LOCKED
mand but can be changed with the write password com- 3-3t OFF OFF Freely programmable
mand. Addresses 3 to 31 are programmable according 3-31 ON OFF Login required
to the defined protections. If the password check bit is off 331 X ON Change protection
(bit 16 of control word) and the word is not write inhibited, word first

the selected word can be freely modified without pass-
word. If the password check bit is on and the word is not
write inhibited, the selected word can be modified with a
previous login. in any case, if the word is write inhibited,

Tabie 6

The write word command is followed by the address and
data. The address consists of a 9 bit block containing 8

the protection word has to be changed before programm-
ing can occur.

data bits and 1 even parity bit. Only 6 bits from the data
section are used for the word addressing. and the first
three bits sent must be “0”. The data consists of 4 times
9 bit blocks, each block consisting of 8 data bits and 1
associated even parity bit and one additional block
consisting of 8 column parity bits and “0" as stop bit
(refer to Fig. 7).

Address
0 0 A5 A4 A3 A2 A1 A0 Padd

Note: A5 in write mode
always “0” (addresses

— laser ROM)

First bit received
Data

D31 D30 D29 D28 D27 D26 D25 D24 P3 D23 D22 D21 D20 D19 D18 D17 D16 P2 D15 D14
D13 D12 s D02 DOt DOO PO PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO "0"

Fig. 16

After reception he command, the address, and the data, the V 4050 will check the parity, the write protection status,
the login status, and aiso if the available power from the RF field is sufficient. If all the conditions are satisfied, an ac-
knowledge pattern (ACK) will be issued afterwards and the EEPROM writing process will start. At the end of pro-
gramming, the chip will send an acknowledge pattern (ACK). If at least one of the checks fails, the chip will issue a
no acknowledge pattern (NAK) instead of ACK and return to the standard read mode. The transceiver will keep the
RF field permanently “ON” during the whole writing process time.

The read after write function (bit 17 of control word) controls the mode of operation following a write operation. When
“ON”, the latest written word will be read out and output next to the ACK pattern and two listen windows (LIW-LIW)
even if the word is read protected. When “OFF”, the ACK is followed immediately by a LIW-LIW and FWR. The last
written word is not output. If a request from the transceiver to return in receive mode (RM) is generated during the
LIW, another word can be written in. Otherwise, the V 4050 will return in the standard read mode.
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V 4050

1W)l . tWee
—— -t -
Write 1 word ‘

OPLG% uw | E,L f—-—‘{ ack | uw [ uw L R [
P{T_{_»A—‘RM ]wmrswono];«omess] DATA } 7’;

TRANSCEIVER RF FIELD "ON*
tWA tWee
Write several words
OPLS} uw S B e L —
F’:,’J\"f RM |WF|ITE WORD| ADDRESSI DATA )l)/ ‘1 RM ‘WRIYE WORD‘ ADDRESSI DATA ‘
TRAANSCEIVER RF FIELD "ON"
. . tWA‘ twvee Note: The last written is output
Read after write function > :‘ - - even if read protected.
OPUL][I: LDEQ—)'}—’ ACK‘ L|W| uw Ewmﬁenl Liw ‘ uw } FWR
PILrJ\l'I: AM -‘{WRITE WORD! ADDRESS! DATA :IJ )l)/ -

TRANSCEIVER RF FIELD "ON"

Write not allowed or wrong transmission =%

OPLS:‘: m uw 4{ NAK‘ Lw ‘ Lw | FWR

pll.';‘.l: ;—1 RM !WHITE WORD‘ ADDRESS| DATA

TRANSCEIVER RF FIELD "ON*

Fig. 17

Power-on Reset (POR)

When the V 4050 with its attached coil enters an electro-
magnetic field, the built-in AC/DC converter will supply
the chip. The DC voltage is monitored and a reset signal
is generated to initialize the logic. The contents of the
controt word and protection word will be down-loaded to
enable the functions (INIT). The power-on reset is also
provided in order to make sure that the chip will start
issuing correct data. Hysteresis is provided to avoid
improper operation at the limit level.

VPRHVS

S

tiatr,

V 4050
active

t Fig. 18
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Lock All/ Lock Memory Area

The V 4050 can be converted to a read-only chip or be
configured to read/write and read-only areas by pro-
gramming the protection word. This configuration can be
locked by write inhibiting the write protection word. Great
care should be taken in doing this operation as there is
no further possibility to change the write protection word.
The control word can also be protected in the same way,
thus freezing the operation mode.

Clock Extractor

The clock extractor will generate a system clock with a
frequency corresponding to the frequency of the RF
field. The system clock is used by a sequencer to gene-
rate all internal timings.

Data Extractor

The transceiver generated field will be amplitude modu-
lated to transmit data to the V 4050. The data extractor
demodulates the incoming signal to generate logic
levels, and decodes the incoming data.

Modulator

The data modulator is driven by the serial data output
from the memory which is Manchester encoded. The
modulator will draw a large current from both coil termi-
nals, thus amplitude modulating the RF field according to
the memory data.

AC/DC Converter and Voltage Limiter

The AC/DC converter is fully integrated on-chip and will
extract the power from the incident RF field. The internal
DC voltage will be clamped to avoid high internal DC
voltage in strong RF fields.

DC Output [V]

8 ——

0 1 2 3 4 5 [} 7 ) 8 9
AC Input [Vpp] Fig. 19

Resonance Capacitor
The resonance capacitor is integrated, and its tolerance
is adjusted to + 3% over the whole production.

Typical Capacitor Variation Value versus Temperature

Cpg Tolerance [%)]
100.3

100.2
100.1
100.0

99.9

998

99.7 —
-50 -30 -10 10 30 50 70 90

Temperature [°C] Fig. 20

Special Timings

The processing pause time (tpp), write access time (ty,)
and EEPROM write time (ty.e) are timings where the
V 4050 is executing internal operations. During these
pauses, the RF field will be influenced.

RF
periods: 32 a2 (Optse) .64 (Op64) 3200 (Opteay
(16,16 (Optaz) 32 i (0pt32) 2624 {{Optaz)
top twa tWee

Same modulation
as for a normal bit

During tya and ty,,, the signal on
the coil is damped due to a higher
current consumption

Fig. 21

Communication from the Transponder to the
Transceiver (Read Mode)

The V 4050 modulates the amplitude of the RF field to
transmit data to the transceiver. Data are output serially
from the EEPROM and Manchester encoded.

-

Coded data measured on the COIL H‘

1 bit 64 periods of RF field (Opt64)
32 periods ot RF field (Opt32)

o e g
~4—— 32 periods (Opt&d)

Data from EEPROM
IIIIIIIIIIII![III!IIIIIIIIH‘

Opt64 is the chip option with a bit period corresponding to 64 periods of the RF field.
Opt32 is the chip option with a bit period corresponding to 32 periods of the RF field.

1oit Thit 1bit

15 penods {Opta2)

B

Pmmuumi

‘IIIIIIIIIIIIII

Fig. 22
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The V 4050 uses different patterns to send status information to the transceiver. Their structure cannot be confused
with a bit pattern sequence. These patterns are the listen window (LIW) to inform the transceiver that data can be ac-
cepted, the acknowledge (ACK) indicating proper communication and end of EEPROM write, and the no acknow-
ledge (NAK) when something is wrong.

The LIW, due to its special structure, can be used to synchronize the transceiver during a read operation. The LIW
is sent before each word, and is sent twice before FWR.

Liw ACK NAK
] 128 54 64 Optsa} 32 % 32 6 32 (Op6d) 2.3 9% 32 64 32 32 (OpwB4)
116116 64 3 32 | (Opt3n) €16 48 16 48 .16: (Opi32) 16:16 48 .18 32 (16:16 (Opt32)

U] el

g e
All numbers represent number of periods of RF field.

Opt64 is the chip option with a bit penod corresponding to 64 periods of the RF field

Opt32 is the chip option with a bit period corresponding 1o 32 periods of the RF field Fig. 23

Communication from the Transceiver to the Transponder (Receive Mode)

The V 4050 can be switched to the receive mode only during a listen window. The transceiver is synchronized with
the incoming data from the transponder and expects a LIW before each word. During the phase where the chip has
its modulator “ON” {(64/32 periods of RF [Opt64/0pt32]), the transceiver has to send a bit “0”. A certain phase shift
in the read path of the transceiver can be accepted due to the fact that, when entering receive mode, the transceiver
becomes the master.

At reception of the first “0”, the chip immediately stops the LIW sequence and then expects another bit “0" to activate the
receive mode. Once the V 4050 has received the first bit “0”, the transceiver is imposing the timing for synchronization.
The V 4050 turns “ON” its modulator at the beginning of each frame of a bit pericd. To send a logic “1”, the transcei-
ver continues to send clocks without modulation. Half a bit period later, the modulation device of the V 4050 is turned
“OFF” allowing recharge of the internal supply capacitor. To send a logic “0", the transceiver stops sending clocks
(100% modulation) during the first half of a bit period. The transceiver must not turn “OFF” the field earlier than clock
1 of the bit period. Itis recommended to turn “OFF” the field after 7/4 clocks of the bit period (Opt64/0Opt32). The field
is stopped for the remaining first half of the bit period, and then turned *ON" again for the second half of the bit period.
The 32nd/16th clock (Opt64/0pt32) defines the end of the bit.

To ensure synchronization between the transceiver and the transponder, a logic bit set to “0” has to be transmitted
at regular intervals. The RM pattern consists of two bits set to “0”, thus allowing initial synchronization. In addition,
the chosen data structure contains even parity bits which will not allow more than eight consecutive bits set to logic
“1” where no modulation occurs.

While the transceiver is sending data to the transponder, two different modulations will be observed on both coils.
During the first half of the bit period, the V 4050 is switching “ON”" its modulation device causing a modulation of the
RF field. This modulation can also be observed on the transceiver's coil. The transceiver sending a bit “0” will switch
“OFF" the field, causing a 100% modulation being observed on the transponder coil.

Bit period

Data " 0" oY 0" "1 Opt64 is the chip option with a bit
- — — .
period corresponding to 64 periods
of the RF field.

. Opt32 is the chip option with a bit
Transcelve( period corresponding to 32 periods
Coifl of the RF field.

Transponder o
Coit \

~~—__Modulation induced by the

Periods of RF field (Opt64): 3232 32 32 N ) transponder
Periods of RF field (Opt32):H_N16 6 16"16 Modulation induced by the transceiver
T~ Recommended : 7/4 periods (Opt64/Opt32) _
Minimum : 1 period Fig. 24
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V 4050

Package and Ordering Information
Dimensions of PCB Version

Chip Dimensions

280

- ~-
098 T
e —+# coiz !
12 V4050 | ol
-1 COIL1 ¢
|
i
.97
218
Y ;
110 080
- a o2y 4050
tﬁ cotLt Bumped
108 076
!
i
IC thickness: 280 um + 25 um
Bump height: 25 um < 5 um
Dimensions in mm Fig. 25 Dimensions in mm Fig. 26

Ordering Information
The V 4050 is available in chip form:
without bumps V4050 I1C
orwithbumps Vv 4050 bumped IC
Specify data rate option as:
Opt64 - 64 clocks bit period
Opt32 - 32 clocks bit period
For sampling the following versions are available:
PCB V4050 COB 8040/2 EM 2286
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