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AGENDA

> SWATCH GROUP -> EM Microelectronic -> ASICentrum
» Capacitive Touch Sensor IC

> Devices for Low power wireless communication in 2.4GHz

band

> Basic EM Microelectronic RFID chips portfolio for LF, HF and

UHF frequency band

> UHF reader example - RFI21

Brno, Czech Republic DPS Conference & AMPER 2013 Page 2




e ¢ ¢ (o
SWATCH GROUP

Retail Brands:;

10,
TOURBILLON

»
\\o/

)
COn et

Prestige &
Luxury range

HOUR PASSION

G les feelle

ORIGINAL

Q)
OMEGA Lo~ HATOT

LONGINES ~ RAD

ZERLAND

BALMAIN T | cERTINA

[T+
TISSOT Ck

swatch::

DPS Conference & AMPER 2013 Page 3



e ¢ ¢ (o
SWATCH GROUP

19 Brands

160 Production Plants
28’000 Employees

CHF 7.1 Billion Gross Sales
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Microelectronic Worldwide Operations

Colorado Marin @C Prague

Springs O Switzerland Czech Republic
USA L i

O Bangkok
Thailand
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EM6420

Capacitive Touch Sensor Interface IC
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P EM6420 capacitive Touch Sensor Interface IC

™"l

Eb-a"j} &
'8 - whp @

Basic features:

12 Touch Areas

=T F
& =4

- Up to 16 analogue sensor inputs (per one EM6420)

¢ User selectable communication interfaces :

¢ 4-wire SPI, 12C, 4bit parallel and 8-bit direct output
¢ No software development and tuning required

ITEE M=

El M

Design Considerations:

mdd
i@

4“
g
.

The EM6420 is well suited for battery and mains powered
~ _applications where the following features are important :

Nice and clean designs

Touch function to avoid buttons and keys
Slider functions

Hygienic issues, cleaning aspects
Waterproof designs applications

White & brown goods

Toys

Lighting - Sliders for dimming
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EM6420 - block diagram

T f 7777

812 s'l: su. 515

[TTT

www.asicentrum.com

Voltage Multiplier

Touch Screen Interface

RC Oscillator

Anaiog Part - 16 sensor inputs 131 kHz
Power Supply Touch Screen Interface Communication
Configuration Logic Digital Part - 16 sensor inputs Controller
Analog Supply CoolRISC® RAM SPI
Voltage Regulator Core 256 x 8 bits Save Intertace
Digital Supply DPMA ROM 12C
Voltage Regulator Controller 4096 x 22 bits Siave Intertace
TS Calibration Timer Timer 1 Timer 2 4-bit Parallel
8bits/ YaHz 8bits / 32 HZz 8bits / 1’024 Hz Interface
Reset POR Prescaler Interrupt 8-bit Direct
Controller 18 stages Controller Output Interface
Wake-up Logic EEPROM - -
& Prescaler Controller WD J: s't e Cor?flguratlon lpputs
with 16 kHz RC Oscillator 8x 8 bits e A2 4 Commminaton Corslier Configremiion

58
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= EM6420 capacitive Touch Sensor Interface IC
Electrical Characteristics:
‘ Supply voltage: 1.2V to 2.0V or 2.2V to 3.6V
L Power consumption active: 85pA@ 3.0V
f‘;" Power consumption standby: 5.5puA @ 3.0V
Power consumption sleep: below 0.6 pJA @ 3.0 V
o Nominal sensor capacitance: 3 to 31 pF
2t Sensors scan frequency: 1 Hz to 128 Hz (frequency depending on number of sensors)
“ Availability: Naked die or SMT package MLF40
318 Typical Application with a Host MCU and 16 Sensing Inputs
t° Typical Application in Stand Alone Mode and 8 Sensing Inputs T < f T
- _— Veo seL CO Voo Ver
2 - ™ | | = HOSTMCU & ':f e
® b a— 0Oy S 7'& . 4 —*—‘ﬁ
- — oo s2 bbb CiSe —& Fe?
i 43 IS, D

‘_.g - : 2l ﬁ: _L CiS; ___@ i:E
O = - | ‘3:5‘ ClO; —'ﬁ‘
L1 ¥ [ .3:;: C;'OJ
- o s ——— @ ‘ : 4@@
" I (5 Settings g:g‘ s ——_8
23 [ by - I’C Interface Ci0e \;“'“ —
?': :.— (E:. [ é.::;g:mu output Interface - FCLSB address: 0000 - Ves LSV Ch = 1
: Ij;: . c.j"“' - MAS : disabled - Noint. pull up R selected =
v + N + Scan fequency : 32Hz IRQ on falling edge .

Pl
.
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Display & Touch : SWATCH TOUCH

EM6420

3 different EM Microelectronic products inside: Capacitive Touch Sensor Interface IC

EM6626

4bit CoolRISC Microcontroller

/

N

LM-SD03+/...
Flexible LCD display with
capacitive touch

Brno, Czech Republic DPS Conference & AMPER 2013 Page 11
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Col Displays with Tactile Function
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2,4GHz band Wireless Communication

PR @\%\\‘éﬁ% -

s it
v&‘@%%mnm@um 100
G

A8 TAS [ gn0oA

- LJ
o 6‘5" o108

€ Bluetooth'

SMART
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RF Technology mapping

ﬁ{;:(:ommon RF Standards

Bluetooth
2.4GHz
proprietary
solutions

100bps  10kbps \1@ 1Mbps
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— Target markets

Monitoring — Health
Management

Automoltive

té? st T

e
-

Communicate

Process

b4
=5
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e EM9201 - Fully Integrated Single-Cell Battery
2.4GHz Transceiver

Low Voltage 2.4 GHz Transceiver IC with built-in link-layer logic
permitting proprietary wireless links in the 2.400 ... 2.485 GHz ISM
band compatible with Bluetooth low energy wireless technology (BT
version 4, BLE)

Single cell 1.5V battery operation (Alkaline AA, AAA)
Operation down to VBAT = 0.8 V (for start-up --> 1.0V)
3 V Lithium battery as alternative

> 4 ad
+ e

Bluetooth Low Energy-compliant GFSK modulation
Programmable RF output level: -20 dBm ... + 4dBm in 8 steps
200 Q differential impedance of antenna port

Current consumption (VCC =2.1V)

12.5 mA inRX

11.5 mA in TX (0dBm output power)

3.0 A in sleep-mode (DC/DC running on RCosc)

R 145
® & 4 4 6 6 0 0 0+ 0+ 0

0.8 pA in power-down mode (3V version, DC/DC off)

v
.

. Brno, Czech Republic 4 DPS Conference & AMPER 2013 4 Page 16
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M9201 Fully Integrated Single-Cell Battery

2.4GHz Transceiver
Typical Application Schematic

Applications examples:

Remote sensing in general
Wireless mouse, keyboard etc.
Wireless sensors in watches
Wireless sports equipment
Alarm and security systems

Pin Assignment

Y
< 3
< g g N 3
g 552 E&E
OO MnM
spo[] ¢ [ Jcs
spi[] | ] AVSS_RF
sck[] EM 9201 | ] ANTP
voD [} ] ANTN
MLF24 4x4
vss[] ] AVSS_PA
vss_pcoc [ ] AVDD_PA
Uuyuugduydd
Q 5 9 o n:| =
g¢=8¢¢
3| é),'), w
5 2

~ Brno, Czech Republic

SW DCDC

J_ [] veez
I

...... { ckFPGA
r;._iL ]
: IRQ

H—is] cs
—.—.-)[:] SCK

1 1L 1 1

Sensor

Host Controller / SensorInterface

......

VSS_DCDC vBAT

XTAL1 E}—_l_—' H
XTAL2 D% H

3 ; >["_] DATA_FPGA Ve D Il

AVDD_PA |j__|_
AVSS_PA D—I

EM9201

ANTP D— j/
ANTN [ }—

Stepup conversion option; for simplicity, not all supply pins indicated !

DPS Conference & AMPER 2013
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EM9201 - 2.4GHz Transceiver Reference Design

Host PC
Parameter Value Note
Protoco Range >100m free space
Battery upto5 minimal data
USB Driver lifetime years rate
Number of may be
USB (Bulk Transfer) | peripheral 6 increased in
UsB Dongle nodes near future
USB Controller Maximal
Sensor Node 60kbps
F245 data rate i
Sensor
1 <Pl EM6819
|t 8 EM6819
Belit
U .
:: Transceiver
oo | EM9201
.
« |\ ob
-
\" '; Transceiver
h EM9207 Measuroment Network
gan X
l., R PHAddess 000001  ConnectionlD. 19 u
FH Regiter:
Iderkiicabion Data  Acoelerometer
;. - Timet Stability Ence. 100
Measuwenent Period 125
:.‘; = s . h"‘ o Changs Time Skt
: ' . B srement Network - x| User Appication Dissbie: No  Drsable | . Discentoet
.
.'x' Whie List I Data Processor
.
- MI Krown As [ Known Addesi
=g 0000 Acceieromeler [] —I
b o4 (00003 Accelerometer 000003 12 Acceleiometer g
L " o005 T Tine Stot Dcupacy.
i 000004 Acosierorseter e 18 Accslecneter : —[ I
Dwed | MaxSync | Max Lost | Pesod | Phase
_DsaPrcena | L e o
16 [}
Ugload Frmware. 13 0
4 P4 PNAddess 000004  CormcioniD: 17 :g g
L] [ 4] Pemore| P Regies % k
n v = Identification Data Accelerometer = T_HOP
. . F I Timex Stabiity Ence: 100
DR
L Dy
bl
. - 7 .
- Ui Redan
e d T —
'. (1% ;
e 2
U * 2
- (o]
-e
LA _' USB Dongle Sosial No.: EM TRX 0001 Fotat

r DPS Conference & AMPER 2013 ’ Page 18
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Low Power RF Benchmarking
e (Bluetooth vs Bluetooth LE)
¢
=3 Custom Standard
2.1 Bluetooth low
0¥ Description Proprietary Bluetooth
.o energy
\g| Operating GHz FromMHz to GHz | 0.868,0.915, 2.4 2.4 2.4 3.1-106 FromkHz to GHz
«." | Frequency
M 100 (Class 1)
M 1k 1 1 1 5
ik ax Range m > 1km 00 10 (Class 2) 0 0 0.5
.. | Bandwidth MHz Variable 0.6 1 1 500 2
<+ | Throughput Mbps 1 0.25 1 1 200 4
1.© |Pairing speed - Very fast Fast (scalable) Slow Fast (scalable) Slow Very fast
Power mw 50 - 400 30 15 - 100 10 400 40/(readsy)
o 0 (tag)
..+ | Topology - Point-to- Multipoint Hybrid Point-to-Multipoint Point-to-Multipoint Point-to- Point :
e . _ Mobile phones, PCs, Multimedia By ‘
von Proprietary links, ; watches, sports & s Identification, service
_— - Industrial & home PC & mobile phone communication and S :
- Application - portable accessories, " : healthcare - : initiation, tracking,
v o automation accessories } high quality audio ot
multimedia equipments, aavl payment & tic keting
H ) evices
automotive
»'e
Nie Cost - Low Low Low Very low High Very low
e Adapted for
¥ Smaller formfact
4| Very flexible as no | Very flexible into the | Adopted and the s er. ormiactor advanced Easy to use and to
2 Pros - . S and optimal for data N :
wg- protocol constraints | ISMband standards |specification is stable e communication like implement
- video
4 Standard stil under
L4 No interoperable w ith consndt.arat-:on, less Speed and Adqpted. but» the High data rate for .
- Cons - . communication range, . specification is not Limited
other devices hterference issues short
2 low data-rate and not stable
e robust
. Brno, Czech Republic DPS Conference & AMPER 2013 Page 19
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Bluetooth -> Bluetooth LE development

> Take classical Bluetooth BI4'9h‘°
= Reuse GFSK radio uetoot
= Remove anything not required

= Make it 10x simpler 8 BluetOOtwD

= Make it 10x more power efficient SMART

> ...and get 4 0
= Low energy + Button Cell Battery = 10 year lifetime GBBNétODth@

gluetooth low energy

Brno, Czech Republic DPS Conference & AMPER 2013 Page 20
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3
e
we

s EM9301 - Single-Cell Battery Bluetooth Low

1 Energy Controller
g EM9301 features a low power physical layer, a link layer with an
! embedded security engine, a Host Controller Interface (HCI) 4 0
it €3 Bluetooth
. Features
f'~i's single cell 1.5V battery operation
...+ Supply voltage range 0.8 - 3.6V
¢  RF mode peak current 14.5mA
ity Master and Slave compliant with Bluetooth spec. 4.0
'+  Power down mode 800nA
et b 4 On air data rate 1Mb/s . . . .
i Typical Application Schematic
T B K DC/DC convertor (up to 100mA)
- 3 SPI or UART interface
E‘ rEM'-"’-"SO’I ______________________ Host Controller
" e = oot | TonS || AT | et | MO || pppication
..+ Applications o
bt - . |
L1 T Remote sensing Tcg;[j P::;fr gghuﬁ BLE Protocol Stack
« ¢ Wireless mice and keyboards T
: . Wireless sensors in watches BLE contraller Sensor Interface
MR Wireless sport equipment { Matching | 1 7y
wye Network |ANTN i BLE Radio From
v . ? Alarm and security systems 4[:' P Vel Lyl Sensors

H

. Brno, Czech Republic y DPS Conference & AMPER 2013 : 4 Page 21
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EM9301 - ALPW-BLEDVKO002
Development kit

% I /i ASICentrum

Bluetooth® low energy Development Kit

@ =
4 wid -
: "." .. -

40

Bluetooth

ALPWISE

- Brno, Czech Republic ; DPS Conference & AMPER 2013 Page 22
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. - e gptnscadl it 5 - -
EM9301 in ALPW-BLETAGO001
Single mode Bluetooth® low energy TAG
= TAG Design Support sensors:
Temperature and « Temperature

2] ueoonion B "o pconeerns + Humidity
. ::;";;*.’:;' - - ¢ mtr:l:::fcmxm - Barometric pressure,
S wopen  oeti Microcontroter . 3D accelerometer
« 3D gyroscope,
Magnetometer,
| « Ambient light & proximity,
rosse i g Switches and LEDs

v # Available on the
ALPWISE www.alpwise.com Alpwise i-BLE App. \ j @& AppStore

_ Brno, Czech Republic » DPS Conference & AMPER 2013 : _ Page 23
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ﬁ{;:(:ommon RF Standards

Bluetooth
2.4GHz
proprietary
solutions

100kbps 1Mbps

10Mbps 100Mbps 1Gbps




www.asicentrum.com

ASI Centrum

" OF THE .WATCN oaouo

=1
al e

RFID chips and their applications in the
real world
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LF (125kHz) RFID chips overview

Livestock / Pets Industrial Asset

Access Control Animal -
Identification tracking
[ l
EM4205
EM4200 EM4305/ EM4450
128 bit Read Only .
Compliant witI! EM4X0X 51%;'&54:\;:‘5:;0’4 1k I?it EEPROM
Enhanced reading range OTP function 32 bit Password

Brno, Czech Republic DPS Conference & AMPER 2013 Page 27
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EM4205/EM4305 - 512 bit Read/Write Contactless

Aty . 32 bit unique identifier (UID)

. 32 bit Password read and write protection

4 . ISO 11784 / 11785 Standard Compliant

5 =  Lock feature converts EEPROM words in Read Only

Er MIEE N ER

é Fr I
4 pie 28 -

Basic features
" 512 bit EEPROM organised in 16 words of 32 bit

" Enlarged bumped pads (200 pm x 400 pm)
for direct connection of coil (EM4305)

Appl|cat|ons
Animal Identification according to ISO FDX-B
. Pigeon races standard
. Waste management standard (BDE)
. Access Control

2104

. Brno, Czech Republic : DPS Conference & AMPER 2013

Identification Device

EM MICROELECTRONIC

Page 28
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HF IS015693 (13,56Mhz) RFID chips overview

Laundry Industrial logistic Multi-applications
Archives Access Library , Ticketing
Factory automation Smart Sensors
4 N Y N I
EM4033 EM4133 EM4233SLIC EM4233
\ 2N Z2ANS AN J
/ 64 bit Read Only / \ / \ / \
512 bit EEPROM 1k bit EEPROM 2k bit EEPROM
Quiet Storage feature 32 bit Password High Secure / Crypto
32 bit Password EAS, AFI EAS, AF1
200 years data Quiet Storage Quiet Storage
retention Quiet Storage 60 years data retention 60 years data retention
. AN 2N AN J
-Brno, Czech Republic DPS Conference & AMPER 2013
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"~ EM4233 - 2k bit Read/Write RFID chip

Basic features

L.
A COMPANTY Of TrE BBWATCHM

2.1

é? ! . ISO/IEC 15693 / ISO/IEC 18000-3 standard compliant

348 " Drop-in replacement of Tag-IT, I-Code SLI-S, LRI2k, My-D

et . 60 years data retention

o . 64-bit ISO15693 Unique Identifier (UID)

S . 2k bit EEPROM

: 5 . Secure privacy mode controlled by a 96 bit secret key and a high secure crypto engine
2.5 . Smart and flexible Electronic Article Surveillance feature (EAS)

,_.. : " Password protected Destroy function to deactivate forever the label
s " Quiet Storage feature to speed up inventory processes

T

+ Applications r

i =  Access Control

4o . Supply Chain Management ‘

M . Long term Asset management

by

Brno, Czech Republic ? DPS Conference & AMPER 2013 \ " Page 30
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Contactless/Dual interface Smart Card Product Overview

Access Control Public ICAO Doc
Logical & Transportation E-Documents
Physical Access Micro-payment Driving license
|
EM4830DUAL EM4830RF SmartFlashIC
128kB Flash Memory 132kB Flash Memory
1S014443 A/B & ISO7816 1S014443 A/B 90kB Flash Memory
Customer OS Customer OS 1SO018013 BAP conf 1

Brno, Czech Republic DPS Conference & AMPER 2013 Page 31
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EM4830 - Dual Interface Multiprotocol FLASH Based
Smart Card

f 40 TEh- 2"} &
8 pis ah -

Basic features

Contact Interface ISO 7816-3

Contact-less Interface ISO 14443 Type A / Type B
Software compatible C ; industry standard
Hardware DES/3DES
User memory 128 kB
NFC compliant

i »
| | | | | | | |

4887 .
@ ge® bad - wa

Applications
=  Multi application cards

for transportation
Access
Medical
Loyalty programs -
NFC based apps ‘ 3 T”P‘-'A/B“',;; Mory for code ;"a"cafd chip

- 488Tid- 2"
8 pie o = un
u u u u

3
(Y]
-
75
E.l
N
x
g

. Brno, Czech Republic y DPS Conference & AMPER 2013 y Page 32




www.asicentrum.com

—— — — —

t ;;;; =

- ‘.._

A COMPANT OF T -mw:uoaon.:g

Sltuatlon with 13,56MHz RFID tags

i 1SO14443 1ISO15693
p— Y

. a4 o A0

~ ¢
T2 | W

i a"p- &
M -

s o o+ L o

k3
=W

“dddT

WL

-e;‘ EL NI T
pem wan - -

- &
|2 (LT
o8 i

TEEN I
o8 -

» Wl 8]
wig pie o

v
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1SO14443 1ISO15693
p—

847kbps

e

& - .ﬂ. :*' ,;ig‘;!,, —

Stream cipher

=L

- -;!!‘ 2
wy' ¥
—=tn

Parkings, ski resorts

REE

3

-
» e

| Il

o
. |

The only
solution was
multiple devices
in one card
L 4

* Expensive
 No shared data
e Tune 2 antennas

AU 4

= = % iﬂg:!l ;1!_:*!2 = T =

L2
L B L]

- “Tl’
e =
“p

- -
-
- .

i i 3




www.asicentrum.com

'Centrum

UL ENEES
- S g S

ol

-

-

L]
-

oo

-3

R U
- .

= 318"

PAE R

Y
E (W

i EEd
L

-8
-y
- [

.o .ﬁ'.:gz B

3

-
v "

-
.
. -y

EM4830
1SO14443

--
Y
- €

DP nferen AMPER 201

A SR A AL

A COMPANT OF THE BFWATCH

EM Solution

EM4233
1ISO15693

| B




www.asicentrum.com

A A A A L

.
A COMPANT OF THE BBWATCM

RF interface Autodetection IS015693, 1S014443 A+B

-
¥

EEd
Tni-E
|

>

K JUEIE
-a
- -8y

DR T

-

* 1SO15693
* 1SO14443 A+B

B U BT

-e
-y
v

o

-:!

* CPU 8051, 30MHz
* 2 X FSMs

‘it- :;. & .

KL
-y
e

CERTRE L

* 64kB Code EE

Memories » 4kB SHARED Data EE

firt - AES128
MR * DES/3DES
;f' « Grainl128a
R

__Brno, Czech Republic - DES Conference & AMFPER 2013
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EM4333

www.asicentrum.com

Dual IS015693 and 1S014443 Contactless Smart Card

PICC XRAM
. iRAM 3 KBytes
:A Power Management e 256 Bytes
Fast Architecture
EncoderDecoder -
1S014443 Type A 80X51 Core DMA
Radio Frequency ' I 7
Front End ' I I
1S014443 "
1SO15693 Timers CRC Module AES DES RND
VICC Grain128a
EncoderDecod VICC | '
1S0 15693 R
Procs FSM based logic
Crypo

Memory Management

BootROM
1 KBytes

Code
EEPROM
64 KBytes

DATA EEPROM

PICC

Brno, Czech Republic

DPS Conference & AMPER 2013
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UHF / 868-950MHz RFID Product Overview

Asset tracking

Item level tagging | 1o rsh enviroment

Cold chain mgt

4 N [ N [ N N

EM4123 EM4124 EM4324 EM4325

N 2RNE L AN J
/64 bit Read Only

I 4
96b EPC C1G2 1024 bit EEPROM 4k bit EEPROM

Anti-collision
IS018000-6C IS018000-6C 1IS018000-6C

IP-X/TOTAL

- /

1S018000-6D ePC C1G2 ePC C1G2
2N N\

Brno, Czech Republic DPS Conference & AMPER 2013 Page 38
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Basic features

Applications
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EM4324 - ISO 18000-6C / EPC C1G2 UHF RFID IC

&
EPCglobal ®
EPC C1G2 compliant
1024 bit non-volatile memory (EEPROM)
64-bit manufacturer-programmed Unique Identifier (UID)

Custom command for fast UID reading
Battery assistance for superior reading range and reading reliability

Rectifier that allows passive operation in case the battery is flat or not
present

32-bit password-protected Kill command
32-bit password-protected Access command

Container identification &_@
Access control :
Asset control \I

E

oto PowerID

DPS Conference & AMPER 2013 Page 39




Iz A '- entrum

www.asicentrum.com

il

EM4325 - ISO 18000-6C EPC C1G2 UHF RFID IC

Basic features &
“' = EPCC1G2 compliant EP(gIobalg
#. = 4096-bit non-volatile memory (EEPROM)

= Battery assistance for superior reading range and reading reliability

=  Programmable 4-bit I/0 port: configurable as 4 discrete

o signals or as a Serial Peripheral Interface (SPI) Bus

* Applications

=  Supply chain management

T = Tracking and tracing

o = Cold chain monitoring, Sensor monitoring

é.: Block Diagram

\‘/ ot il & st o s
N = -

i \%l . %l | ~
2l .
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= e 1 Antenna SMA Port

; ' e Low Cost

[P N B S

B ZasiCentrum

etc.

e Multiprotocol Reader based on EM4298 device:
e iP-X

e EPC Class 1 Gen 2
e ISO18000-6 A, B, C

e Up to 500 mW Output Power
e ASK 30 - 99%, PR-ASK Modulation ‘
e USB 2.0 Interface
e Metal Box b
e Small Dimensions 115 X 80 X 16 mm @

add . 488 B b
wid pid® 5ad

- Brno, Czech Republic ; DPS Conference & AMPER 2013

fields of application like logistics, industry, retail,

www.asicentrum.com

METRA UHF RFID Compact Reader RFI21

Multiprotocol reader for identification of UHF transponders in
transportation
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e-mail: sale@asicentrum.cz
phone: (+420) 226 772 277

http://www.asicentrum.com
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