SILWAY

SWO016
125 kHz reader IC
for read-only RFID tags

DATA SHEET

Typical Applications

= ID cards & keyrings

4
4

Asset tags
Contactless positionning systems

Features

2>

2>

v v VY
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Fully compatible with SW027 and market
standard 125 kHz R/O chips.

Generation of a carrier frequency, fixed by
two external components, an antenna and a
tuning capacitor.

Short to long distance reading.

Demodulation of the signal transmitted by
read-only tag.

Real time detection of the data integrity and
extraction of the 40 bits ID code.

Serial transmission of the ID code to a host
micro-controller based system.

“Power down” functions

Product Description

=>» Industrial transponder
= Medical transponder
= Animal transponder

SOIC 18

The SWO016 is a fully integrated 125 kHz RFID
reader circuit. It is specially designed for being a
space and cost efficient kernel IC of a read-only
reading base station. It covers the digital real
time functions and the analogue signd
processing necessary to access most of the 64 bit
R/O transponders available on the market.

Accessible by a standard micro-controller as an
intelligent front end peripheral device, and
connected to a coupling antenna system, it stands
for a universal and dedicated monalithic radio
frequency circuit which can operate at a distance
of up to 10cm without the need of RF amplifying
circuitry.
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General functional description

FUNCTIONAL DIAGRAM
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GENERAL PRINCIPLE

The deviceis controlled by and external microcontroller, which provides the necessary control signals to:

=>» Switch on and off (stand-by mode) SW016
= Reset SWO016 to restart 1D searching (RESTART)
= Send a SCK signal to clock the serial data bit stream provided by SW016

In return, it receives from SWO016:

=» Theindication that an ID has been successfully read (FOUND)
= Anerror free ID number asaraw serial NRZ data
=>» Optionally a supply voltage controlled by a debounced On/Off switch (SW_VDD)

The power output drives an antenna (coil) tuned to the right frequency and connected to the OSC_OUT1
pin provides a 125 Khz carrier.

The amplitude-modulated signal due to the response of the tag is superimposed to the main carrier. A
smple diode and an RC network provide a first level of filtering to leave out the high amplitude carrier
from the small feedback signal.

Additiona on-chip filtering provides further rejection of mains disturbance and remaining carrier before
full synchronization, demodulation and error checking.

The processing of the digital data is controlled by a simple state machine. The following states are
sequenced:

= STATEL receiving data from thefiltering stage.

This sate is vaid after RESTART, and untii MANCHESTER integrity is checked valid
(MANCHESTER OK mean that every two adjacent bits have opposite content). Internal 128 bit shift
register isreset and then data acquisition is performed with a F/32 clock (F = carrier frequency).

= STATEZ2: checking data format.

This dtate is valid after STATEL and after receiving a MANCHESTER OK signd. In this state, the
incoming data is checked for correct parity and for header + stop bits integrity. If an error occurs on data
packet, then the system goes back to STATEL. If OK, then STATES.

= STATES: datatransfer.

This state follows STATE2 when no error on data packet. A FOUND signal is sent to Microcontroller and
remains active while STATE3 is vaid. Then MANCHESTER decoder is ready to stream out the 40 bits
of raw datato the microcontroller.

WARNING: STATES is a stable state: it does not change unless a proper RESTART command is
provided.

For further details, refer to chapter “Data transfer protocol” and “Host command protocol”.
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TIMING CHARACTERISTICS

= DECODING OF THE INPUT STREAM
According to Manchester coding the information read out from the tag is modulated as follows:

Raw carrier(Fosc = 125 KHz)

Modul at ed si gnal when
recei ving data from TAG
( MANCHESTER codi ng)

Noi sy signal out of the
Extracting stage (applied to
I'N i nput)

Correspondi ng binary data

32 x Tosc

1
wm

I

DATA TRANSFER PROTOCOL

As specified before, SWO016 is fully compatible with SW027 tag

product. SW027 Memory array is

organized as:
| 1] 1] 1] 1 1 1 1 1 1 - Obits header
8 version hits or D00 DO1 D02 DO3| PO - 4data bit &
customer ID D10 D11 D12 D13 | P1 - associated
D20 D21 D22 D23 | P2 even row
D30 D31 D32 D33| P3 parity bit
D40 D41 D42 D43 | P4
D50 D51 D52 D53 | P5
D60 D61 D62 D63 | P6
D70 D71 D72 D73 | P7
D80 D81 D8 D83 | P8
D90 D91 D92 D93 | P9
PCO PC1 PC2 PC3| C - 4 column
even parity bits, no
row parity bit
- C=0asastop hit
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While STATE3 is valid (FOUND command is active), SWO016 is ready to provide the 40 bits of the ID
data (DOO to D93) to the microcontoller, MSB first. Transfer protocol is described below. For timing
characterigtics, refer to AC electrical characteristics.

NS

FOUND

RESTART

SDT D00 D01 X D02 XD03X D04 X ;ﬁ/\DQZ/\DQB
S ﬂ ﬂ ;}ﬂ |

IMPORTANT NOTES.

= When FOUND turns active, the first bit of datais already present on the SDT output pin.
=>» Each changing low-to-high level of SCK provides the next bit on SDT.
=>» Only 39 SCK pulses are necessary to clock the 40 1D bits.

HOST COMMAND PROTOCOL

SWO016 istypically used as a host peripheral in slave mode.
When powered, activation of SWO016 will occur only when the host applies high level to ON pin.

The host will turn SWO016 in acquisition mode (reading) by applying a RESTART command of the type:
low/high/low. All readings should start only after such pulsed reset.

When atag is read, SWO016 returns a FOUND interruption to the host which can then clock out the 40 ID
bits.

When done so, next reading will occur only after than a RESTART command is sent.
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o
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sox ]
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>« >«
Starting One reading cycle Next reading
up cycle
Electrical features
ABSOLUTE MAXIMUM RATINGS
Par ameter Symbol Conditions
Max storage temperature T sTorREMax +150 °C
Min storage temperature T storemin -65 °C
Power supply voltage Vb &Vppa -0.3to 7V
Voltage on any inputs GND -0.3V to Vpp +0.3V
Digital input current I +10 mA for Vin<GND or Vin>Vpp
Analogue input current lia +10 mA for Vin<GND or Vin>Vpp
Electrostatic discharge according to MIL-STD Ve 750 VW

883C method 3015

(1) Stressed above these listed maximum ratings may cause permanent damage to the device. Exposure beyond specified
conditions may affect device reliability or cause malfunction.

OPERATING CONDITIONS

Par ameter Symbol Min Typ M ax Units
Operating temperature Ta -40 +85 °C
Power supply voltage Vb 25 55 V
6/6 Version 2.5
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ELECTRICAL CHARACTERISTICS

= AC characteristics
(Vpop =5V + 5%, Ta =+25 °C, unless otherwise specified)

Par ameter Symbol | Test Conditions | Min | Typ | Max Units
input capacitance Cl 10 pF
oscillator frequency FOSC 2.5VEVppES.5V 125 kHz
reading time T Read F OSC=125kHz - 32.76 - mS
SCK frequency F SCK Tonand Toff3100nS | O 5 MHz
RESTART pulse length tSCK 100 ns
Filter characteristics
linear input Vin peak to peak 2.8: 10 3 Vv
linear low cut-off frequency LF 0.45 0.5 0.55 kHz
linear high cut-off frequency HF 4.5 5 55 kHz
linear band-pass gain BP G 54 60 66 dB
linear band-pass error BPE 6 dB
linear filter order FOR - 4 -
linear band-cut attenuation A BC by octave 21 24 27 dB
by decade 54 60 66 dB
linear signalsto noise ratio SN 54 60 66 dB

= DC characteristics
(Vpop =5V £ 5%, Ta =+25 °C, unless otherwise specified)

Par ameter Symbol Test Conditions Min | Typ M ax Units
stand-by current lsg IN=GND 10 m
output leakage current lLo Vout=Vpp or GND 10 A
input low voltage Vi digital inputs -0.3 0.5*Vpp V
input high voltage Vin digital inputs 0.5*Vpp Vppt+0.3 \
Anti-spike delay DRV DLY 100 200 300 nS
low threshold Vo schmitt-trigger input 0.3*Vpp 0.4*Vpp V
high threshold Viy schmitt-trigger input 0.6*Vpp 0.7*Vpp \
digital output low voltage VoL output current=3mA 04 V
digital output high voltage Von output current=3mA 2.6 V
digital input resistance R internal pull-down 50 100 150 kw
(except for IN_OSC)
debounce resistance Rpes 50 100 150 kw
SW_Vpp current ISW Vpp 30 mA
SW_Vpp RDSon RSW_Vpp Vpp =5V 7.7 wW
Vpp =2.5V 13 W
OSC_OUT 1/2 current I0SC -70 +70 mA
OSC_OUT 1/2 RDSon ROSC Vpp =5V 3.3 wW
VDD =25V 5.6 W
717 Version 2.5
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Application Note

USAGE OF PINS

ON:

High active logic input. Internally pulled down - Switch on the circuit through Schmitt trigger.
ON switches on the SW_Vdd output and also the digital parts.

The chip will NOT work unless the ON pinisHigh

The ON pin does not effect the antenna oscillator.

C_ON:
External capacitor used for debouncing of the on/off switch controlled by ON signal.

OFF:
High active logic input. Internally pulled down.
Switches-off the SW_ Vpp output. Refer to application note: “Remote power control”.

SW _ VDD:
Positive voltage output, to supply an external micro-controller (up to 30 mA)
This output is controlled by ON and OFF pins. Refer to further application note: “Remote power control”.

EN_OSC:
High active logic input. Internally pulled down.
Enables the generating of the carrier. Used in off state to reduce power consumption in the application.

OSC_OuUTL

Power output.

LOW POWER: The frequency is determined by the value of the external inductance and tuning capacitor
with feedback to OSC_IN.

HIGH POWER: The frequency is determined by the signal applied on OSC_IN.

When OSC_EN=low state OSC_OUTL1 isin low state.

OSC_ouT2:

Power output.

In opposite phase compared to OSC_OUT 1.

When OSC_EN=low state OSC_OUT2 isin low state.

OSC_IN:
Input frequency and phase for oscillator.
A square wave CMOS level signal can also be applied on this pin.

C_BYPASS:
External capacitor connection for decoupling internal analogue functions supply.
This pinisaso used to bias IN pin trough an external RC network.

IN:
Anaogue input for reading signal from ID of the tag.

RESTART:

8/8 Version 2.5
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High level active input. Internally pulled down.
High pulse will reset internal dataregister and returns to data acquisition mode (STATEL).
NOTE: RESTART pulse command should occur prior to any reading cycle.

FOUND:
Digital outpui.
High level on this output indicates that the ID code is correct.

SDT:
Digital outpui.
Serial data output for the decoded ID code.

SCK:

Digital input with pull down.

When FOUND is high, each low to high transition on this inputs acts on the SDT pin to output the next
bit of the ID code. MSB is sent first.

HOW TO MAKE AN APPLICATION BOARD FOR LOW POWER APPLICATIONS

= Tuning of the system

The self-oscillating property of the system requires stable value for coil and tuning capacitor.
A ceramic capacitor NPO type or a polyethylene type is recommended

= Detection diode

To sustain the voltage on coil a 100 V detection diode is needed. 2 diodes BAV99 in series are
recommended.

= Other capacitors
Ceramic types are suitable

= Decoupling supply
A 100 nF decoupling capacitor is recommended

» Interface signals

Limitation of clock speed to 5 MHz
100 ns min stable state for all signals

= Supply voltage
Depending on application, 3 and 5V supply is suitable

9/9 Version 2.5
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= APPLICATION SCHEMATICS

Vee
I o o
ReRead
GND
L swovd ON 6 Start U L1 740uH
2 - 5 11 VD3
< EN_Osc  OSC_Out y fMT 1N4148
. i Restart OSC_Out = R8 220k
Micro-controller 4 Found In 0S 37In_OS A L2 K
5 SCK In 12 In
6 T C_Bypas | 11 C Bypas H
<L — oFF c.oN —10 CON I Ro 100k | [ c7!!3anF
| + R10
Swols === = == 26K
100nF T— 3.3nF 3.3nF
GNDGND GND GND GND
c9 C5
470F  220pF c23 VD5VD4
= 2xIN414
100nF
GND
Note: Unless mentioned, supply pins (8,9,17 and 18) shall be connected to correct power.

HOW TO MAKE AN APPLICATION BOARD FOR HIGH POWER APPLICATIONS

= RECOMMENDED COMPONENTS

Item | Quantity | Reference | Part Power | Tolerance | Voltage | Manufacturer
1 1 C1 10n 1000V
2 2 C2,C3 4.7n 1000V
3 2 C4,C7 100n 63V
4 3 C5,C6,C12 | 150n 63V
5 1 Ccs 3.3p 63V
6 1 C9 3.3n 63V
7 2 C10, C11 220n 63V
8 5 D1-D4, D7 BA159
9 2 D5, D6 5.1V 0.5W
10 2 D8, D9 LED
11 2 D10, D11 1N4148
12 1 L1 3451 H
13 2 QL, Q2 BUZ11
10/10 Version 2.5
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Item | Quanti | Reference | Part Power | Tolerance Manufacturer
14 3 R1-R3 2M 0.25W | 5%
15 1 R4 1K 0.5W 5%
16 2 R5, R8 10K 0.25W | 1%
17 2 R6, R7 200 0.25W | 5%
18 1 R9 681 0.25W | 1%
19 1 R10 150 0.25W | 1%
20 2 R11, R12 60K 0.25W | 1%
21 1 R13 3.3K 0.25W | 1%
22 2 SW1, SW2 switch
23 1 T1 38 s gi;r:sgséms'\"ats“Sh"a
2 0.74 coated
wire
24 1 u1 SW016
25 1 u2 LM324
= APPLICATION SCHEMATICS
s

Dimension = 500x500mm/13tums /1.7mm

SILWAY

DL D2 D3 c1
. 8 11 4 —K—K— ™
10n
D4 6 BAL59 BAIS9 BA1S9 c3 1000V
QL BAL59 47n R2
BUZIL 5 1 1000V M
5V RMS-NABS0 = = =
"I swi sV Y, 1
Reset =
Q@ ) BAL59
BUZIL
- ERs S R3 B
uL 7 S 100 1k 5V 5V 5V
3 £ = = oS
swvdd > 8 e = -
EN_Osc 0SC_out R 5
Restart 0sC_our2 10k == 150 | ua
Found %
r? —3 ScK c +
—— sDT Bypass
200 < - RB
off S 2 CON 10k T R9 R10
5 5 1% == 1500 > WA M
DX D9 c7 = c8 LM324 N Vv R1L
681 150
A 4 m 1000 33p L . 1% 1%
h A ) = 80K
= = sv = = = co =
330 I
c10 R12
220 D10 1y AAA
1N4148 ‘%k"
= | ou B
Tk
R13
M-
33k
= cn
1 _T 150n




SWO016

REMOTE POWER CONTROL

SWO016 shows specific power management functionalities that can be used for power saving. These
functions are controlled by ON and OFF commands.

GENERAL SWITCHING: This is performed by ON command (high active logic). ON can aso acts
like a general reset of the system by applying a low-then-high command.
ON command is performed through a SCHMITT trigger stage.

HMC POWER SUPPLY: SWO016 can supply power to the microcontoller (5V max) through
SW_VDD ouput. SW_VDD is supplied as soon as ON is active.

SYSTEM AUTO-OFF: The whole system power can be turned-off by microcontoller applying an
OFF command to SWO016 input. Therefore SW_output and internal SWO016
power is disabled but the register contents are not cleared until RESTART is
activated. Besides, OFF does not effect the antenna oscillator.

= APPLICATION: “Remote power control”

As described in the schematics below, for any use of the remote switch-off function (low power
applications), the following sequence shall be applied:

=>» Turn system power on.

=> Put ON pin to high level: this will supply power to microcontoller and SWO016 interna functions.
(OFF should be kept at low level) .

=» When reading sequence is done, apply high level to OFF pin to power-off micro and disable SW016
internal functions.

Note that thisis a stable state and can only be reset by reseting ON command.

1 —
ON o_
vdd —
VEH —
CON

SCHM TT TRIC 1 —
auUTPUT 0 — L

SCHMTT TRIG  1— | |
QUTPUT o e N I
swvbp V44— | e
Vss — ﬂ
oFF . 7L |_|‘2 M
o
INTERNAL PWR o7 [P Hﬂ | |
« >

One reading cycle
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Ordering information

Product form Order Code
Ceramic DIL (for sampling only) SWO16F-DC
SOIC 18 plastic SWO16F-T

Mechanical Characteristics

SOIC 18 package::

-
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DETAI L

9)) DIMENSIONS %)) DIMENSIONS

< : < :

=z in mm) =z (in mm)

o) o)

Q | MIN TYP | MAX | |Q MIN | TYP | MAX
A 2.46 256 | 2.64 E 7.42 752 | 7.59
Al| 0.127 022 | 0.29 e 1.27 BSC
A2 | 229 234 | 2.39 H | 10.16 | 10.31 | 1041
B 035 041 | 048 h 0.25 033 | 041
C 0.23 025 | 0.32 L 0.61 081 | 102
D SEE VARIATION a 0° 5° 8°
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Sales Offices

NORTHERN EUROPE

Martin SCATTERGOOD - Sdes Director

Auf der Hofreith 14

40489 Dussaldorf - GERMANY

Tel: +49 211 405 73 36 — Fax: +49 211 405 73 37
Email: martin.scattergood@silway.com

WESTERN EUROPE

Jean-Francois LAMBERT — Regional Sales Manager
2, rue de la Couture

Silic 301 — 94588 Rungis - FRANCE

Tel: +33 145 60 85 00 — Fax: +33 145 60 85 90
Email; jean-francois.lambert@silway.com

Worldwide representative

SOUTHERN EUROPE

Pier-Carlo NAJ— Regional Sales Manager
ViaSuno 24 A

28010 Agrate Conturbia (NO) - ITALY

Tel: +39 0322 83 27 00 — Fax: +39 0322 83 23 07
Email: pier-carlo.naj@silway.com

EASTERN EUROPE

Marin MARINOV — Regional Sales Manager
7" km Tzarigradsko Ch

1184 Sofia- BULGARIA

Tel: +359 2 974 31 83 — Fax: +359 2 975 37 62
Email : marin.marinov@silway.com

THE NETHERLANDS
ALCOM ELECRONICSBV
Mr Marcel den Bak - Sales Manager
Rivium le Straat (52 — Le Capelle a/d ljssel 2909
Tel : +3110288 2500 - Fax: +3110288 2525

DENMARK
ARROW DENMARK A/S
Mr Jan JEPSEN - Technical Line Manager
Smedeholm 13 A — Herlev DK 2730
Tel : +45 44 50 83 28 — Fax : +45.44.50.82.10

FRANCE

MISIL

2, rue de la Couture

Silic 301 - 94588 Rungis

Tel : +01.45 60 00 21 — Fax : +01 45 60 01 86

UNITED KINGDOM
BRECKENRIDGE Technologies L td
Mr John Macmichael - MD
Enterprise House — Courtauds Way — Coventry CV6 5NX
Tel : +44 70 00 47 36 47 - Fax : +44 70 00 47 37 47

GERMANY

TOPAS GmbH

M. Burkhard Teich — Product Manager
Fleigerstrasse 1 — Hannover 30179

Tel : +49 511 96 86 40 - Fax : +49 511 96 86 464

HUNGARY
IES
M. Anh Nguen Minh
Deak Ferenc utca 10 — H-1052 - Budapest
Tel : +36 1 3186526 - Fax : +36 1 3176557

Headquarters

RUSSIA
NCT
M. Pavel Koumok
1-3 Deguninskaya st. — Moscow —127486
Tel : +7 095 488 34 28 - Fax : +7 095 488 23 15

ISRAEL
AST
Mr Rami MEIR
3 Hazan Street - Raanana 43563
Tel : +972 9 7744278 - Fax : +972 9 7744499

KOREA
FOCUSCo. Ltd
Dr Euney Joung
702 Hongil Bldg — 1 Ogum-dong- Songpa-gu — Seoul 138-130
Tel : +822 04 12 96 - Fax : +822 402 28 61

ITALY
DELTA Elettronicas-r.l.
Mr Filippo La Braca - Managing director
ViaVaparaiso, 7/A - 20144 Milano
Tel: +39 02 485611.1 - Fax: +39 02 4800 2967

SPAIN
SAGITRON
Mr Benito Moreno - Sales Manager
Corazon de Maria, 80 - 28002 Madrid
Tel: +34 91 744 49 50 - Fax: +34 91 413 58 48

CZECH REPUBLIC

EWROPA

M. P Magersky

SRO Sokolovska 67/1 — 186 00 Praha 8

Tel : +420 2 232 8065 - Fax : +420 2 2278 2139

SILWAY SA.-55 AlléedelaMégevie— BP 126 — ZA de laMadeleine — F-33173 Gradignan Cedex — France

Tel: +33557 96 40 30 — Fax: +33 557 96 40 31

The information in this data sheet is believed to be accurate and reliable. SILWAY reserves the right to make changes without prior notice to any specifications of this product. This device is not intended to
be used for systems that support or sustain life or for systems where failure may cause personal injury. The customers use this product at their own risk.
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