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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
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Prestige &
Luxury range

High range

Middle range

Basic range

Retail Brands:
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19 Brands

160 Production Plants

28’000 Employees

CHF 7.1 Billion Gross Sales
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Colorado 
Springs
USA

Marin
Switzerland

Prague
Czech Republic

Bangkok
Thailand

EM Microelectronic Worldwide Operations
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WatchesWatchesWatchesWatches

MicrocontrollersMicrocontrollersMicrocontrollersMicrocontrollers

SmartcardsSmartcardsSmartcardsSmartcardsRFIDRFIDRFIDRFID

Motion & Optical SensingMotion & Optical SensingMotion & Optical SensingMotion & Optical Sensing Wireless & Wireless & Wireless & Wireless & SensingSensingSensingSensing

Display & Touch ModulesDisplay & Touch ModulesDisplay & Touch ModulesDisplay & Touch Modules

EM Business Units
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EM6420

Capacitive Touch Sensor Interface IC
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Basic features:

Up to 16 analogue sensor inputs (per one EM6420)

� User selectable communication interfaces :

� 4-wire SPI, I2C, 4bit parallel and 8-bit direct output

� No software development and tuning required 

Design Considerations:

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

EM6420 Capacitive Touch Sensor Interface IC
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EM6420 – block diagram
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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 

Power consumption active: 8.5 µA @ 3.0 V

Power consumption standby: 5.5 µA @ 3.0 V

Power consumption sleep: below 0.6 µA @ 3.0 V

Nominal sensor capacitance: 3 to 31 pF 

Sensors scan frequency: 1 Hz to 128 Hz (frequency depending on number of sensors)

Availability: Naked die or SMT package MLF40
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EM6420
Capacitive Touch Sensor Interface IC

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

EM6626
4bit CoolRISC Microcontroller

Display & Touch : SWATCH TOUCH
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3 different EM Microelectronic products inside:
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Coloured Displays with Tactile Function
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2,4GHz band Wireless Communication
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RF Technology mapping

Common RF Standards
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Target markets
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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 

� Bluetooth Low Energy-compliant GFSK modulation   

� Programmable RF output level:  -20 dBm … + 4dBm in 8 steps 

� 200 Ω differential impedance of antenna port 

� Current consumption (VCC =2.1V) 

� 12.5 mA    in RX 

� 11.5 mA    in TX (0dBm output power) 

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

� 0.8 µA in power-down mode (3V version, DC/DC off)
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Applications examples:

� Remote sensing in general 

� Wireless mouse, keyboard etc. 

� Wireless sensors in watches 

� Wireless sports equipment 

� Alarm and security systems 

EM9201 - Fully Integrated Single-Cell Battery 
2.4GHz Transceiver
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EM9201 - 2.4GHz Transceiver Reference Design
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Low Power RF Benchmarking
(Bluetooth vs Bluetooth LE)
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Bluetooth -> Bluetooth LE development

� Take classical Bluetooth
� Reuse GFSK radio

� Remove anything not required

� Make it 10x simpler

� Make it 10x more power efficient

� …and get
� Low energy + Button Cell Battery = 10 year lifetime
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EM9301 - Single-Cell Battery Bluetooth Low 
Energy Controller

EM9301  features  a  low  power  physical layer,  a  link  layer with  an 
embedded  security  engine,  a  Host  Controller Interface  (HCI)

Features

� Single cell 1.5V battery operation

� Supply voltage range 0.8 – 3.6V

� RF mode peak current 14.5mA

� Master and Slave compliant with Bluetooth spec. 4.0

� Power down mode 800nA

� On air data rate 1Mb/s

� DC/DC convertor (up to 100mA)

� SPI or UART interface

Applications

� Remote sensing

� Wireless mice and keyboards

� Wireless sensors in watches

� Wireless sport equipment

� Alarm and security systems
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EM9301 – ALPW-BLEDVK002 
Development kit 
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EM9301 in ALPW-BLETAG001
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Single mode Bluetooth® low energy TAG 

Support sensors:

• Temperature

• Humidity

• Barometric pressure, 

• 3D accelerometer

• 3D gyroscope, 

Magnetometer, 

• Ambient light & proximity, 

Switches and LEDs 

Alpwise i-BLE App.www.alpwise.com
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RF Technology mapping

Common RF Standards
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RFID chips and their applications in the 
real world
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RFID chips from EM Microelectronic
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LF (125kHz) RFID chips overview
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EM4200
EM4205 / 
EM4305

EM4450

128 bit Read Only
Compliant with EM4X0X
Enhanced reading range

512 bit R/W EEPROM
32 bit Password

OTP function

1k bit EEPROM
32 bit Password

Access Control

Livestock / Pets
Animal 

Identification

Industrial Asset
tracking
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EM4205/EM4305 - 512 bit Read/Write Contactless
Identification Device

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

� 32 bit unique identifier (UID)

� 32 bit Password read and write protection

� ISO 11784 / 11785 Standard Compliant

� Lock feature converts EEPROM words in Read Only

� Enlarged bumped pads (200 µm x 400 µm)

for direct connection of coil (EM4305)

Applications
� Animal Identification according to ISO FDX-B

� Pigeon races standard

� Waste management standard (BDE)

� Access Control
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HF ISO15693 (13,56Mhz) RFID chips overview
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EM4033 EM4133 EM4233SLIC

64 bit Read Only

Quiet Storage feature

200 years data 
retention

512 bit EEPROM

32 bit Password

Quiet Storage

1k bit EEPROM
32 bit Password

EAS, AFI
Quiet Storage

60 years data retention

Laundry
Archives

Factory automation

Industrial logistic
Access

Multi-applications
Library , Ticketing

Smart Sensors

EM4233

2k bit EEPROM
High Secure / Crypto

EAS, AFI
Quiet Storage

60 years data retention
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Basic features

� ISO/IEC 15693 / ISO/IEC 18000-3 standard compliant
� Drop-in replacement of Tag-IT, I-Code SLI-S, LRI2k, My-D
� 60 years data retention
� 64-bit ISO15693 Unique Identifier (UID)
� 2k bit EEPROM 
� Secure privacy mode controlled by a 96 bit secret key and a high secure crypto engine
� Smart and flexible Electronic Article Surveillance feature (EAS)
� Password protected Destroy function to deactivate forever the label
� Quiet Storage feature to speed up inventory processes

Applications

� Access Control
� Supply Chain Management 
� Long term Asset management
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EM4233 - 2k bit Read/Write RFID chip
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Contactless/Dual interface Smart Card Product Overview
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EM4830DUAL EM4830RF SmartFlashIC

128kB Flash Memory
ISO14443 A/B & ISO7816

AES / 3DES
Customer OS

132kB Flash Memory
ISO14443 A/B 

AES / 3DES
Customer OS

90kB Flash Memory
ISO14443 & ISO7816-4
ISO18013 BAP conf 1

Access Control
Logical & 

Physical Access

Public 
Transportation 
Micro-payment

ICAO Doc           
E-Documents 

Driving license
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EM4830 - Dual Interface Multiprotocol FLASH Based 
Smart Card

Basic features

� Contact Interface ISO 7816-3
� Contact-less Interface ISO 14443 Type A / Type B
� Software compatible CMOS 80X51 industry standard
� Hardware DES/3DES 
� User memory 128 kB
� NFC compliant

Applications
� Multi application cards

for transportation
� Access
� Medical
� Loyalty programs
� NFC based apps
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Situation with 13,56MHz RFID tags
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Market solution at that time
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ISO14443

10 cm

847kbps

Security AES/DES

Payment, access 
control

ISO15693

60 cm

26kbps

Stream cipher

Parkings, ski resorts

The only 
solution was 

multiple devices 
in one card

• Expensive
• No shared data
• Tune 2 antennas
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EM Solution
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EM4233
ISO15693EM4830

ISO14443
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U4333

• ISO15693
• ISO14443 A+B
• ISO15693
• ISO14443 A+B

RF

• CPU 8051, 30MHz
• 2 x FSMs
• CPU 8051, 30MHz
• 2 x FSMs

LOGIC

• 64kB Code EE
• 4kB SHARED Data EE
• 64kB Code EE
• 4kB SHARED Data EE

Memories

• AES128
• DES/3DES
• Grain128a

• AES128
• DES/3DES
• Grain128a

Crypto

RF interface Autodetection ISO15693, ISO14443 A+B
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EM4333

Dual ISO15693 and ISO14443 Contactless Smart Card
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UHF / 868-950MHz RFID Product Overview
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EM4123 EM4124 EM4324

64 bit Read Only

Anti-collision

IP-X/TOTAL

96b EPC C1G2

ISO18000-6C

ISO18000-6D

1024 bit EEPROM

ISO18000-6C

ePC C1G2

Item level tagging
Asset tracking      

Harsh enviroment
Cold chain mgt

EM4325

4k bit EEPROM

ISO18000-6C

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

Basic features

� 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

Applications

� Container identification

� Access control

� Asset control

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

Basic features

� EPC C1G2 compliant

� 4096-bit non-volatile memory (EEPROM) 

� Battery assistance for superior reading range and reading reliability

� Programmable 4-bit I/O port: configurable as 4 discrete 

signals or as a Serial Peripheral Interface (SPI) Bus 

Applications

� Supply chain management

� Tracking and tracing

� Cold chain monitoring, Sensor monitoring
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METRA UHF RFID Compact Reader RFI21

• Multiprotocol Reader based on EM4298 device:
• iP-X
• EPC Class 1 Gen 2
• ISO18000-6 A, B, C
• 1 Antenna SMA Port
• Up to 500 mW Output Power
• ASK 30 – 99%, PR-ASK Modulation
• USB 2.0 Interface
• Metal Box
• Small Dimensions 115 × 80 × 16 mm
• Low Cost

Multiprotocol reader for identification of UHF transponders in
fields of application like logistics, industry, retail, transportation
etc.
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