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Wireless Power Consortium standard

Ki Cordless Kitchen

This standard aims to replace power cords in traditional kitchen

appliances with induction cooktop charging

« Efficiency >90% of equivalent corded devices, up to 2.2 kW

« Advantages: higher safety, higher flexibility, and high interoperability between transmitter and receiver

« Communication between transmitter and appliance based on NFC: power control and additional smart features
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Ki Kitchen power modes for different appliances

Static power transfer Dynamic power transfer

The receiver in the appliance ' The transmitter and receiver
carries the information of the exchange information to
requested power to be transferred dynamically adjust the power
plus an ON/OFF message transfer

» Blenders

» Freestanding cookers
» Food processor

» Mixers

» Slow cookers
 Juice extractors

» Coffee grinders

» Bread makers

» Kettles

» Rice cookers

* Filter coffee

» Pod coffee

» Espresso machines
* Deep fat fryers
 Electric grills

» Light fryers
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NFC usage in the Ki Cordless Kitchen

Antenna 1 < cordloss Kitah
footprint | coraiess KItcnen WIRELESS POWER
LZJ([))Ot(r)nZ\/\Z/O(gll\:Acl:gLF) CONSORTIUM
(induction hub) —
w C ) Protection
~50 cm2 n Power transfer

Data transfer

~25 cm? o | .
qb Qi charging WIRELESS POWER
up to 45W CONSORTIUM
~ 2
10 cm NFC charging NFC Future NFC Elu
-8 cm? upto1W FORUM charging
up to3 W

[\
Protection

Power transfer
~1 cm?

Data transfer

»

100 mW 1W 3W 15W 45 W 2.2 KW Power
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@ NFC usage in the Ki Cordless Kitchen

Auxiliary power transfer:
200 mW wireless power transfer via induction to operate appliance with auxiliary power

Communication:
Power negotiation, pairing, authentication, parameter setting, etc.

Power control:
Dynamic control of transferred energy

Protection:
Detection of foreign objects to avoid damaging credit cards, passport,...




Ki system architecture

Low-frequency, high-power inverter High-power rectifier Power N FC

management " .
Inverter Res. tank Res. tank g Auxiliary power transfer:

Half bridge i i
( ge) High power ACo ywrele_ss power transfer via
100 W<2.2 kW induction to operate appliance
with auxiliary power

Communication: power
negotiation, pairing,

Energy Auxiliary power ~200mw J authentication, parameter
harvest setting

—>

Power control: dynamic
control of transferred energy

Protection: detection of
foreign objects to avoid
damaging credit cards,

Induction hub Wireless appliance passport
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ST solution for KI-Poller (NFC): ST25R3916

m ST25R3916
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Reader
writer

AP2P
PP2P

Card
emulation

1ISO14443
ISO15693
FeliCa

848 KB/s

QFN32
Wettable flank

RAM
BUFFER

512 bytes

SPI/I12C

2.4/55V

3.4 Mb/s
10 Mb/s

Use cases
 |deal for NFC WLC charging applications
» Accessories, 0T devices, small consumer electronics

Key features
* NFC Forum universal device (with CE mode)
1.6 W output power with dynamic power adjustment
Active wave shaping, noise suppression receiver
Automatic antenna tuning
-40°C to 105°C ambient temperature range (QFN)

Key benefits
* Low power operation & standby mode (capacitive wake-up)
« Works in challenging environment like noisy LCD displays




ST solution for KI-Receiver (NFC): ST25R3918

m ST25R3918 SIS
 |deal for reader+tag

Reader EROIPEVE RAM SPI/I2C « Access control, gaming, consumer
writer 1ISO15693 BUFFER « Apple AppClip; Android InstantApp

PPzP Key features

0.5 W dynamic output power

2.4/5.5V

CE 512 bytes

Active wave shaping, noise suppression receiver
848 KBIs 3.4 Mbls _
10 Mb/s Low power tag detection

-40°C to 85°C ambient temperature range

Key benefits
* Low power operation and standby mode
« Works in challenging environments like noisy LCD displays
QFN32 -
Wettable flank + Excellent performance for low-power applications

* CE mode allows easy start and interface with phone apps

Ly
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ST25R39xx characteristics

Features ST25R3916 ST25R3917 ST25R3918
Power 16 W 0.5W
ISO/IEC 14443 Type-A Yes

ISO/IEC 14443 Type-B Yes

ISO/IEC 15693 Yes

FeliCa™ Yes No
NFC tag read support Yes

ISO/IEC 18092 passive initiator mode Yes

ISO/IEC 18092 passive target mode Yes No Yes
ISO/IEC 18092 active initiator and target mode Yes No

Card emulation Yes No Yes
Automatic antenna tuning (AAT) Yes No

Capacitive sensor wake-up Yes No

Low power tag detection Yes
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ST25 reader dynamic power output

Dynamic power output
makes achieving min/max
power limits easier

Active gain control
allows various levels of 2 cm
card response power.

Squelch feature allows
§callng the _5|gnal level to Upper threshold |
Improve noise Lower threshold Hysteresis

Increased power

Hysteresis

Normal power

1cm

Reduced power
Ocm

Ly
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NFC receiver reference board Kl Kitchen appliances

« With ST25R3918 (HF reader) and STM32G061C8T6 (MCU)

e « NFC power harvesting in connected mode

P W 5e , | » Variable load (potentiometer) helps developing the matching
o . network for maximum power transfer to harvester

G & « LEDs indicate level of harvested voltage
e 3V3 supply via LDF33DT LDO

cccc

» External voltage supply connectors

» All relevant signals on 2x14 pole header for connecting
external peripherals
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Ki Cordless Kitchen with STSAFE
for mutual authentication




w Enabling power transfer with mutual authentication

Mutual authentication ensures that the cooktop and the appliance are
both operating with a certified Ki product

ST is completing its Ki power transmitter and
power receiver reference designs with an

STSAFE-A secure element acting as an

' ~ s tication companion chip

Final authentication specification
under discussion at WPC

Ly
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How authentication works

Appliance

Cooktop

WPC CA

Public Key

Root cert
Public Key
P

% 45

Request appliance
identification

A

» Check certificate content

« Verify certificate validity using
CA certificate public key

« Extract Publickey _ =

Provide appliance I_gl
certificate

v

L

Send challenge

Sign challenge <
with private key

, Verify signature
with public key o~

<

— o o o o o o e o e e e o e =
-
»
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Appliance

;21| Appliance ID)
. | Maker ID

Public key

45

Wpc ca

Root cert
public key

45

Authenticate cooktop:

Read cooktop certificate
Verify cooktop certificate

Send challenge
Verify challenge signature

Provide appliance certificate

Sign challenge

Ly
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Challenge i

v

|
Signed challenge

A

%

1

v

|
Challenge :

A

Signed chdllenge

v

an
1

How WPC Ki mutual authentication works

Cooktop

1 | Cooktop ID

- Wpc ca
i1 | Maker ID

Root cert
public key
P

. T

Public key

Pre

Provide cooktop certificate

Sign challenge

Authenticate appliance:

Read appliance certificate
Verify appliance certificate

Send challenge
Verify challenge signature




w Ki architecture with STSAFE mutual authentication

Low frequency high power inverter High power rectifier Power

management
Inverter

(half-
bridge)

High power ACqr
100 W<2.2 kW

STPS1150 STGxyO0IH6
STTHxxx 5DF
|
Auxiliary power ~200 mW
Energy yp >
harvest
—>
Sensors
STTS751
VL53xxX ST25
VL6180X STM32 R3918
IIS3DHHC (STM32L476) Card
HTS221 emulation
Induction hub Wireless appliance

STSAFE STSAFE
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Rich feature set

» Authentication with personalized certificate
« Secure connection establishment

« Secure data storage

« Signature verification

Best-in-class hardware

« Highly secure MCU, CC EAL5+ AVA_VANS certified
* 6kBytes EEPROM

« 30 years data retention, 500 kcycles

« Temperature range: -40°C to 105°C

« 1 pA consumption in hibernate mode

Personalization

« Customer certificate and keys loading at ST secure factory
« Compatible with Wireless Power Consortium CA

« MOQ5Ku

Best-in-class STSAFE-A110
embedded secure element (eSE)

Consumables and accessories
anticloning

Cordless powering (Ki)

Smart home (Matter ready)
Metering & industrial equipment
Healthcare

Wireless charging (Qi)

CC EALS5+ certified

4 > A



Secure provisioning at ST factory

Personalization @ST secure
factory

#%Common Criteria
P

O
=
=Q

Hardware  @e= Product personalization

security
module

t with customer keys and

certificates
|
Certificates

..
T 111N
AiEEEEA

PPPRHH, %

Chip development Personalization Customer
and packaging

Ly
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Personalization schemes:

« Per wafer for large volume
projects

Per chip for fast project start
and/or small volume projects
(MOQ 5 Ku)
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ST is a WPC Manufacturer Certificate Service Provider

ST is accredited to issue and stamp the certificates of official WPC
standard products

Thanks to its certified secure facilities and its strict certified security policy

. . - . -
Official Official % Official %
Qi Charger Qi2 Charger Ki Appliance

reference reference reference

Ly
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STSAFE-A110 development ecosystem

Support for Ki Cordless Powering

Local host middleware

Personalized samples

Ay ,» In SO8N package

32

@
5‘?“"*. In DFN8 package - Reusable referent open integration code source
(

)
aZ
P

« Straightforward service API for ki cordless powering
mutual authentication:

GENERATE_RND Challenge |
GET_CERTIFICATE Certificate chain
SIGN Challenge_Auth
VERIFY Challenge_Verify

Evaluation expansion boards

Mounted with STSAFA110S8SPL02
Arduino connector
STM32 Nucleo connector

X-NUCLEO-SAFEA1A
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L6983/2/1: synchronous 24 V input rail series

Very simple design-in, load limit from 1.5to 3 A

System benefits

« Compact size/footprint
« Efficiency @ all load conditions

* Vgas, POWer-good, spread spectrum in the 3 A version

Key features

. « SO8/HSO8, QFN16 3x3
* |y 35 pA or down to 3.5 pA with Vg as=5 V

life.augmented



L6982/L6981

38 V 2/1,5A high efficiency synchronous step-down converter for @x | |
Industrial applications @“

High efficiency from light to full load operation
*  90% typical efficiency at full load (24-5 V)

« 1Q @ 3.3V =35 pA in low consumption mode
* 1Q @ shutdown =2 pA

VIN O fvin sooT

sw &0 . . OVOUT

P EN/CLEING*)

L] —

i vee vouT/ra( ] = couT

High integration to minimize board size

* Synchronous rectification embedded low and high side MOSFETs
* Internal Loop compensation

 Embedded overvoltage protection and soft-start circuit

) AGND PGND(

Key applications

* 24V bus industrial power systems

« 12/24V battery-powered equipment
« Sensors and always-on applications
* Low noise applications

Lys 4 > A

life.augmented

Design flexibility

* Base frequency of 400kHz

* Can be synchronized to external 200-500 kHz clock signals (LNM version)
+ SO-8 package



Gate driver portfolio overview

Driving MOS, IGBT, SiC, or GaN

STDRIVE

4

STDRIVE

Low-side drivers MOS 600 V half-bridge drivers for IGBT, MOS Galvanic isolated drivers

«  L638x, L639x
+ PM8851, PM8841 STGAP1
© PM8834 STGAP2S, STGAP2D
: : : : STGAP2HS, STGAP2HD
Single driver for IGBT 600 V half-bridge drivers for GaN

STGAP2SICSN
STGAP2SICS, STGAP2SICD
STGAP2GS, STGAP2GSN

STGAP2SICSAN, STGAP2SICSA
STGAP3x dev
STGAP4

+ STDRIVEG600

« TD3501, TD351, TD352
STDRIVEG610, STDRIVEG611

<100 V 3-dhase drivers MOS 600 V 3-phase drivers

STDRIVE101
STDRIVE102x dev

IS 77
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+ STDRIVEGO1




L6491D

vee | O RO o o Ropustness: ‘
o ; * High voltage rail up to 600 V
e B 5 :Dmﬁi « dV/dt immunity + 50 V/ns in full temperature range
ﬁ_l/ 1| e = Key applications * Driver current capability: 4 A source/sink
Home appliance  Switching times 15 ns .rise/fall \{vith 1nF qud
— ] e : : * 3.3V, 5V TTL/CMOS inputs with hysteresis
e Induction heating

5 | we

Industrial inverters Integration:

| @ e S R UPS * Integrated bootstrap diode
rl .

» Comparator for fault protections

DEADTIME

Flexibility:

* Smart shutdown function
* Adjustable deadtime

* Interlocking function

» Compact and simplified layout
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Pour VIPer family

A
120 W
100 W Ir P TP: _______ I
DRAIN
bt e
65 W Controller Ga”l"-l (TN I
| FB ISOLATION |
S0 W | | VIPERP4

Feedback

40 W VIPERP3 B
VIPER35 VIPER37 VIPER38
18.3W/in® Power Density

10 | VIPERSL | | VIPERS? |

18 W VIPER26/26K VIPER25 VIPER27 VIPER28
VIPER222

12 W - VIPER16 - VIPER17
VIPER122

VIPEROP VIPERX1 VIPERX6 VIPERXx22 VIPERX5 VIPERX7 VIPERXS8 VIPerGaN
800 V 800 V 800/ 1050 V 730 V 800 V 800 V 800 V 650 V (850 V max)

Flyback SSR
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£

SUSTAINABLE
TECHNOLOGY

- VIPER31

GND | | DRAIN
NG [ . [] oRAIN
Energy-saving offline high-voltage converter -] )
NA [ DRAIN
B[ | AL
comp [ | ] N
i _ !3 Low power SMPS for + 800 V avalanche-rugged power MOSFET to cover ultrawide
T . N i — " home appliances VAC input range
T o e e home automation + Drain current limit protection (OCP): 710 mA (VIPER317);
l RS 3\5/5_3 mA (VIIPERI?18); 990 mA (VIPER319)
« Wide supply voltage range:
Consumers 4.5V t0 30 V< 20 MW @ 230 V< 430 mW @ 230 V
Lighting « Jittered switching frequency reduces the EMI filter cost

+ Embedded HV startup and sense FET

+ Embedded E/A with 1.2 V reference

* Built-in soft-start for improved system reliability
 Full set of protections with/without automatic restart
» Flyback, buck, and buck-boost topologies

» eDesignSuite supported

Lys < A
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