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Wireless Power Market

Wireless Power Receivers Market

2017:
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Source IHS: https://www.wirelesspowerconsortium.com/blog/273/wireless-power-market-surges-as-usage-leaps-forward

Source IHS: https://technology.ihs.com/584460/wireless-power-up-40-percent-in-2016
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A growing wireless power market

Wireless power market surges as
- Phones: usage leaps forward
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Source IHS: https://www.wirelesspowerconsortium.com/blog/273/wireless-power-market-surges-as-usage-leaps-forward
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Wireless power products in WW

Qi is the most popular standard in WPT

Qi is defined by WPC(Wireless Power Consortium )

 Toshibais aregular member of WPC. Apple joined in WPC in

2017Feb.
The number of Qi registered (certified) different brands

2014 :56 brands registered

2015 86 brands registered i Qi certifications per version number

2016 :156 brands registered 0

Toshiba products are .

Compliant to Qi spec. \. “ \. ]
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https://www.wirelesspowerconsortium.com/blog/268/152-brands-registered-a-qi-product-in-2016
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It’s time to increase wireless technology demand

The market changes after iPhone adopts wireless power

== ® After iIPhone8/X with the wireless power, the
smartphone makers that was watching the
markets started considering wireless power.
® The accessary makers also are accelerating to
" develop a charger pad that supports iPhone
fast charge
® The number of smartphone makers studying
wireless power are increasing
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TOSHIBA Wireless Power IC Qutline

B WPC Qi compliance ( Qi Verl.2)
WPC : Wireless Power Consortium

B Advanced analog process 0.13um Process

TOSHIBA Own Process

Toshiba process that is Low-Ron and Low input capacitor enable to

realize the high performance

B Transmitter : Tx TX
TC7718FTG+MO67(15W)
1coil / 2_coi|

.

TB6865AFG series: 1IW~5W
1 Device / 2 Device charge

TOSHIBA
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Temp.(°C)

Wireless Power System

Conftroller

—m a :Ijjh Rectifier — SyLDO
Transmitter Irferration
B Receiver LS| ; Rx RX

TC7766WBG-M000 : 15W
TC7766WBG-M010 : 5W

High efficiency and Low temp. concept

Mid power RX IC temp. performance

80
70

60 TC7766WBG
e ‘\H/’/.
a0
4 % a1°C 52°C

20 . 15w

i Lower than 10°C 10W

’ 0 2 4 6 8 10 12 14 16

B w)
Output(W)

TC7764WBG-L000 :~5W
TC7765WBG-S020 : ~2W

© 2018 Toshiba Electronic Devices & Storage Corporation 6



Wireless Power Road Map Rx TX

We would like to propose Mid-Power & Small coll solution.

S RX
Power[W] :
Mid power e MP : Available
s X
= 1 caoall
' <15W « MP: ready
The latest ver.  RX: TC7766WBG-MO00 2 coil
. TX: TC7718FTG+MO67FWQG .
Qi V1.2 Q ES: ready
_ MP: May/’18
Low power
| SW
SW — RX: TC7766WBG-M010
. TX: TC7718FTG+MO67FWQG
RX:TC7764WBG
TX:TB6865AFG-7PP5 \—” y -
gy RX:TC7765WBG-S020 '
1-3W TX:TB6865AFG-7R49 -
>
~2014 2015
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Toshiba Wireless products

Toshiba Wireless Power 1W to 15W In the market.

Ring (<1W) Smart watch (<1. 0 W) Smart shoes (<2.0 W)

Smartphone accessory
(10W-15W)
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Toshiba 15W solution

1t Qi certified 15W RX and TX

Toshiba 15W EVB has passed Qi V1.2 EPP

TX: TC7718FTG
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TC7718EVB is 1st

registered TX as
MP-A2 15W

TC7766EVB is
15t registered
RX as 15W

RX: TC7766WBG-M000

oooooooooo

SGS

mmmmm

Hareby deciares Aushorizod Tost Lab:

Gunpo, Greonggh-da, 435043

Jossica Back Ehens Lan
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Mid Power (15W) Solution
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Wireless Power Transfer IC

Solutions for 15W(Max) application
We would like to propose the Toshiba 15W wireless power
solution for Smartphone and Charger PAD

Mid power (15W) Wireless power solution based on WPC ; Qi standard
@ TC7718FTG/MO67FWQG
@— Adapter

@ TC7766WBG
¢
 message

|
MCU 3.3V LDO
. v ﬂ-/ Mod Demod
> ol | = s
= > > = Rectifier LOAD
[I/Half — He-
= > oL |e Fu ( % (Power Pickup) Sw
o 1 [~ S'__’ Bridge (( )) D
7 Qi controller
i Power
Capture r F')':ezr < 1 [petector J TC7766WBG

MO67FWQG TC7718FTG ‘ %V
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15W Receiver TC7766WBG-M000

« Compliant to Qi v1.2 EPP/ got Qi v1.2.2 EPP

Certlfled : AC+ar:anlor Case 2
« Maximum output power : 15W L_@i ______________________
« Maximum OCL :2.0A
. Output voltage ?W rreswss | e
> LDO mode :5V, 5.1V. 5.2V, 7V R
> SWmode :5V~14.8V [ = e :
> *Possible to set the output power via 12C ¢ 1+ o =T
 Low Rds S N A L |
> (High side:45mOhm/Low side 30mOhm)on | = e
synchronous rectifier e T |
e 12C Interface ] AR A

» Possible to register access

« FOD adjustment with external resistors
> QFOD
» Power difference
* Protection function
» Under voltage Lockout
» Over voltage protection and clamper function
» Over current limitation
» Thermal shutdown

WCSP28 2.4 x 3.67mm (0.5mm pitch)

TOSHIBA © 2018 Toshiba Electronic Devices & Storage Corporation 12
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TC7766WBG-M000 advantages RX

| Advantage 1

« High efficiency High eff.
— TC7766WBG temperature is around 46.5 deg.C @15W (12VSW/1.25A condition)

« The most compact, simple and flexible design

» The most compact |

* The smallest package and thickness in WPT; 2.4mmx3.67mm, 0.5mm
» The most simple

Qi V1.2.2 protocol is implement with hard logic

— No need any SW and FW about the Qi protocol

« Just only connect resistors for FOD adjustment. (FOD, OFFSET and QFOD terminals)
» The most flexible (Some examples are shown in following pages.)

« Host control (soft) point of view | Asivm:hg:: 3":
— Enable to monitor the TC7766WBG status and check the Tx information

e System (hard) point of view
) ) Advantage 3-2
— TC7766WBG provides flexible systems.

— LDO mode, SW mode, SW mode+ DCDC/LDO, + load switch etc..

AGVahtagez
SIMPIE

W
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TC7766WBG characteristic RX

The IC has 2 output modes;LDO mode and Switch(SW) mode.

The SW mode is effective to reduce temperature and enable to output 15W power

TC7766WBG temperature LDO mode / SW mode

70
Vout=5V LDO mode
(8.5W(1.7A) 53deg. C)
60
Vout=5V LDO mode l’ l’\‘
50

Vout=10V SW mode
(15W (1.5A) 53deg.C)
Vout=10V SW mode

Temperature ['C]

0 2 4 6 8 10 12 14 16 18 20
Pout [W]

—&— L DO5V SW10V

*Measured point are TC7766 surface on the EVB
*Transmitter : TC7718EVB (MP-A1l) prototype

*Receiver  : TC7766EVB (RX coil TDK15F5)
TOSHIBA
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System efficiency (sw;ov/iov/i2v, LDO7V) EEEECEES

High eff.
The best condition of system efficiency and RX IC temp. is RX output 12V
SW mode
Max efficiency; |IC temperature
85.4%@12V/1A 46.5 deg.C@15W(12V)
90.0%

80.0%

70.0%

X
> —8—9V5SW
c 60.0%
2
% 10VSW

50.0%

—8—12VSW
) X : TC7718EVB (MP-A2)
100% rx : TC7766EVB (with TDK15F5) —e—7\LDO
Coil to coil :4mm (dtxz=3mm, dtrxz=1mm)
30.0%
0 2 4 6 8 10 12 14 16
Output Power [W]
TOSHIBA © 2018 Toshiba Electronic Devices & Storage Corporation 15
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System efficiency with LGIT thin Rx coil RX

LGIT RX coil is very thin and has a high performance

System efficiency

— TC7718 EVB(MP-A2) and TC7766EVB w/LGIT coil(0.27mm)

a0%

FLie

= al%
o
g 509 —i— 7 SV
“"L:J GV SW
4% —o—10V SW
—— 12V SW
30%
20%
X : TC7718EVB (MP-A2)
. RX : TC7766EVB (with LGIT 0.27mm)
Coil to coil : 4mm (dtxz=3mm, dtrxz=1mm)
0%
0 2 4 & A 10 12 14
Output Power [W)
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New RX Coil (LG Innotek) thickness: 0.27mm

Reference data

Contact Pads

Wireless
Charging (WLC)
Coil

Magnetic Sheet

Dimension 48.0 x 48.0 mm
Thickness 0.27 mm +/- 0.03 mm(without adhesive)
FV:leifeuI::scéharging G110 " 205 kHz (WPC Standard)
(OV\llJi:ZLIJ:ss Charging Coil) 15 watt (Max.)
Weight 2.9 gram +/-10%
NO ITEM RATING UNIT Remark
I
| e | T | o | M
TOSHIBA © 2018 Toshiba Electronic Devices & Storage Corporation 17
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Easy setting ( VOUT/FOD/Q-FOD ) RX

L AUVaniagez
SIMPIE

 Variable setting for VOUT (1. VOUTSET)

— Output voltage: 5V to 14V selectable by external resistance
(Note)possible to set it by accessing internal registers via 12C.

VOUTSET Operation VOUT
Resistance[ Q] Mode Voltage[V]
16 0 5.0
14 | ' 100 5.1
LDOM
L 200 OMode 02
=, 300 7.0
5 1o —e—LDO 510 7.0
Q 8 ——yy 430+510 8.0
6 1.2k+150 9.0
SW Mod
. ? 00 mode 1.8k+120 ode 10.0
5 2.4k+360 11.0
3.6k+150 12.0
O T T T T T T 1
0 1 2 3 4 5 6 7

External resistance [kQ]

e Easily adjustment for FOD (2. FOD, 3. OFFSET, 4. QFOD)

— FOD/ OFFSET . Received Power adjustment
— QFOD . Q value adjustment

TOSHIBA © 2018 Toshiba Electronic Devices & Storage Corporation 18
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TC7766WBG register RX

| Advantage s-1
- Elexible design(SW)

 Monitor TC7766WBG register via 12C

» Enable to monitor following values;

« VRECT, frequency, phase, error , Tx capability, Tx manufacture code, negotiated
power etc.

» Enable to send following packet with designated value.

» Renegotiation packet (~Ox1E)
* End power transfer packet (0x00~0x0F) (Note)Please follow Qi spec.
» Charge status packet (0~100)

» Enable to set output mode and voltage

« LDO 5V, 5.1V, 5.2V, 7V
e SW :5V~14.8V

TOSHIBA © 2018 Toshiba Electronic Devices & Storage Corporation 19
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RX Flexible design RX

Advatag 3-2
e Exam ple 1, Sim ple ( This system can reduce the power loss up to maximum ) Flexible design(HW)

In case of Input

VOUT voltage range is
Charger IC enough
TC7766WBG or
PMIC

SO08a30H ,

V-IN range has a limitation "
or require the regulated EVB Ver 1.1
« Example 2; V-IN=5V/2.5A~3A, 9V/1.67A votage 50mmx50mm
VOUT V-IN
LDO Charger IC —
TC7766WBG or or
DCDC conv PMIC

i 1
i 1
i MGU It's better to have MCU for built-in original i
i fast charge function like QC, USB_PD. I
: 1

Micro USB

Charger IC EVB Ver 2.0

TCK32xG or
VOoUT PMIC

30mmx40mm

TC7766WBG

— Dual input .single output
-Up 2A

— Auto power source select
- WCSP16C (1.9mmx1.9mm)

TOSHIBA © 2018 Toshiba Electronic Devices & Storage Corporation 20
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TC7766WBG development support tools

e Documents

— Datasheet
Evaluation board
— TC7766EVB V1.1 EEEEE B
_ TC7766EVB V2.0 (+ DCDC) + “load switch system
— Application note

. GUI e
— GUI tool kit = o
— GUI user manual e
. System Design support | .
« How to control TC7766WBG with 5W Tx
and 15W Tx h =
* How to pass Qi v1.2.2 certification o s
« How to design the receiver system

TOSHIBA
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15W Transmitter TC7718FTG-MO67

TC7718FTG / MO67-xXXX

€ Specification

« Compliant to Qi V1.2 EPP
e Support MP-A2 (15W EPP) / A11 (5W BPP) O ﬁi‘_‘
* Sequential 2 device charging function
e Input voltage range : 4.5V to 25V ‘—|L 1
* Built-in full and half bridge gate driver : each 1ch g
* Built-in LPF for demodulation of ASK signal : 2ch . 3
e Built-in 3.3VLDO
«  Built-in level shifter : 2ch |—
* Some I/O for LED and parameter settings
« TMPMO67 outline is following; o
» ARM Cortex-MO
» I2C interface mMcu

> ROM128kB, RAM 16kB
> 10 bit AD conv.

* PKG
» TCT7718FTG  :P-VQFN36 (5mmx5mm, 0.4mm pitch)
» TMPMO067 :QFN48(7mmx7mm, )

< Firmware version>

€ \Ver: M067-7RF4
1. MP-A2 (15W)/ A1l (5W) selectable
2. Support the internal register access via 12C
» Status : MP

€ Ver :M0O67-XXXX
1. Based on M067-7RF4
2. Fast charge function
3. QC2.0 AC adaptor control for 12V input.
4. Support 2 coil operation ( select either one of 2 coil )
» Status : ES: ready, MP: 1Q/'18

TOSHIBA © 2018 Toshiba Electronic Devices & Storage Corporation 22
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TC7718FTG+MO067 advantages TX

e 15t Qivl1.2.2 EPP certified MP-A2 Tx Advantage 1
— No need to development software. (Toshiba provides the MCU built in the software. REDUIDT
— The control method won't conflict with EU and China regulatory.
— The lower BOM system than the certified TX MP-AS5.

AGVa age

e Multi charging (& sequential charging)

— TC7718FTG is able to drive 2 coil.
—  The number of component of 2 coil system is around 1.5 times from 1 coill

B § !%q_ooling cup

| Sequential charging

« QC2.0 (12V) input
— Do not need bundling the adaptor in your products.
 Recommendation of adaptor input current is over 1.5A for 10W, and 2.3A for 15W.

Multi charglng

Vertical Horizontal

Smartphone

e e ————.
Advantage 4

QC2.0 input

* Flexible settings for some parameters with external resistors.

— LED lighting methods
— FOD parameters (power difference adjustment)

e Allow more flexible design using 12C communication

— Status, errors and some settings

TOSHIBA © 2018 Toshiba Electronic Devices & Storage Corporation 23
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15W (EPP) TX types defined by WPC TX

//’—__—\-.
e Control methods of EPP Tx types | F‘{\géalj‘ltgfgrly
Bridge Full & Half | Full & Half Full Full & Half Full Full Ff";;f’ Full Full
S Frequency (kHz) 110205 | 110145 | 110205 110205 - 130 | 140150 110205 110205 115 |
g Duty (%) 10 to 50 5to 50 0to 50 10 to 50 50 50 10 to 50 10 to 50
© Phase shift (° ) 0to 135 - - 0to 133 - - 0to 90 0to 133 0to 180
rVOltage V) 19 12 25t011.5 12 1t0 12 1to0 18 19 12 15 -i
o Roh Toshib NXP TI Roh
SEILIIEE 12 (vf.zr.g) \? f.:.j - V122)  (V122) ’ o/f.zr.g)
« Regulation trend in WW AsofJan 1, 2017
— EU : need to operate below 148.5kHz
— China : need to operate below 190kHz
— Japan . It’s not necessary to care about the regulatory until 50W.
. AQvaltagerz
I " FOWICOSTISYStEN
» Toshiba solution ~Low gost g potsin-”
— TC7718+MO067 is 15t MP-A2 Tx certified by WPC.
* Regulation and cost points of views, Toshiba adopted MP-A2 System
TOSHIBA

© 2018 Toshiba Electronic Devices & Storage Corporation 24
Leading Innovation >



TX FW release ( iPhone fast charge ) update

B Phase 1
O Product number: MO67FWQG-7RF4(EL,Z
€ Specification
1. MP-A2 (15W) : EPP
2. Selectable A11 (5W) : BPP
3. Support the internal register access via 12C

> Status : MP N
ew irmware
B Phase 1.1

O Product number: MO67FWQG-7RH6
@ Specification

Based on Phase 1(MPA2 EPP)
Apple and Samsung Fast charge

QC2.0 AC adaptor detection for 12V input.
Support 2 coil operation ( select either one of 2 coil )

5V / 9V input operation
6. Support the internal register access via I12C (high speed)
» Schedule :
Apple Fast charge demo :E/ Jan, ES FW release :M/Feb,
Final FW release : E/Marr, Target MP: M/May/2018

AR A

TOSHIBA © 2018 Toshiba Electronic Devices & Storage Corporation 25
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RX line-up

Power

Product
number

Standard
PKG

Size. Pitch
Thickness
Output circuit

Output voltage

Max current (A)
OCL (A)
Software
Status

Adoption
example

TOSHIBA
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~2W

TC7765WBG-
S020

WCSP28
2.4x3.67,0.5
0.5
SW
5V

0.3
0.5

No needed.
MP

TC7764WBG-
LO11

WCSP28
2.4x3.67,0.5
0.5
LDO
5V

0.3
0.5

No needed.
MP

Ring, smart shoes and other
wearable products etc.

(Note)The pictures are image

TC7764WBG-
L0O00/L010/L013

QiV1.1.2
WCSP28
2.4x3.67x0.5
0.5
LDO
5,5.1,5.2V

1.0
1.3

No needed.
MP

Smartphone,
accessary,
industry and
medical

TC7766WBG-
MO010

Qi V1.2.2 BPP
WCSP28
2.4x3.67,0.5
0.5
LDO/SW

5,5.1,5.2,7V/
5V~14.84V

1.0
1.3

No needed.
MP

¢t e
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TC766WBG-
MO00

Qi V1.2.2 EPP
WCSP28
2.4x3.67,0.5
0.5
LDO/SW

5,5.1,5.2,7V/
5V~14.84V

1.7
2.0

No needed.
MP

Some projects are on
going.



TX line-up

Power

Product number
Standard

Tx system
PKG
Size, pitch

Thickness

Charge number

Input voltage
Software

Sys. Efficiency
Status

Adoption
example

TOSHIBA
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~2W
TB6865AFG- TB6865AFG-
7R49 Xxx(2 device)
LQFP100 LQFP100
14x14, 0.5 14x14, 0.5
1.7 1.7
1 2
(Simultaneously)
Implemented Implemented
MP Cs

Ring, wearable
products etc.

Smart shoes

SW
TB6865AFG-7PP5

Qi V1.1.2/Qi V1.2.2BPP

A1l
LQFP100
14x14, 0.5

1.7
1
(possibility 2 coils simultaneously)
5V
Implemented
75%
MP

Smartphone, accessary, industry

and medical -

=

ll"l,m.r':r

© 2018 Toshiba Electronic Devices & Storage Corporation

TC7718FTG
+TMPMO067

Qi V1.2.2 EPP

MP-A2
QFN36
5.0x5.0, 0.4

1.0/0.9
1

(possibility 2 coil
sequentially)

12v

Implemented

MP

Some projects are on

going.

TX
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Wearable (<2W) Solution
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Leading Innovation >



TOSHBA WPT IC Application

TOSHIBA is adopted as various application.

Mass production

> A

Smart Ring Position detection
Design: Japan Maker Design: Chaina Maker
Market: USA Market: USA
MP: 4Q/2015 MP: 3Q/2016

Design Won and new Application

wa N
Smart Shoes Position detection Watch
Design: Taiwan Maker Design: Russia Maker Design: Japan Maker
Market: World Wide Market: Europe Market: World Wide
MP: 1Q/2017 MP: 1Q/2016 MP: 3Q/2017
TOSHIBA © 2018 Toshiba Electronic Devices & Storage Corporation 29
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Small Coil Application reference Model

Reference

Toshiba prepare 2 type solution for wearable products
1. 2W Solution

Application: Smart Watch, etc @ g T
2. 1W Solution -
Application: Active Tracker, etc «9

Turn Key Solution

<Difference Point>

Solution | M8 | Rx Coil Size | TX Coil Size
Load
20mmo
20W | ~400mA | Thick: 28mmd®
Thick: 2.6mm
0.6mm
11TmMmo®
1.0W | ~200mA |  Thick: 24mm®
Thick: 2.5mm
1.6mm

TOSHIBA
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2W Solution System Efficiency

System Efficency

80
" =
60 /,(/
— 50 ==—gap 2mm
X
?, 40 )//’(/ —4—gap 3mm
: N/
b
20
10
0 T T T T T 1
0 100 200 300 400 500 600

IOUT[mA]

<Condition>

* RXCoil: TDK New Coil Size :20mm ®
e TXCoil: TDK New Coil Size :28mm ®
e CoillGap:2,3mm

TOSHIBA
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1W Solution System Efficiency

TC7765WBG Efficiency Curve

70.0%

"

60.0%

50.0% A/’/
40.0% /‘/://:j
30.0%

Effectiency

20,00 //// ——Gap=3mm
10.0% / =

r

== Gap=3mm, Xoffset=5Smm

[ | Condition
Tx: Sanji /TB6865A EVB(Cs=122nF)
TDK WT232390-30F2 coil
RX:TC7765WBG-S020 EVB (Cd Open)
TDK WR111180-49F5-B1
Cs=47nF, Gap: 3.0mm
Electronic Load Model PLZ 152WA KIKUSUI

RX Tx
TDK WR111180-
49F5-B1 WT232390-30F2
W.LC Outer ®11mm ®24mm
size(mm)
L(uH)
@100 kHz 285 14.9
Rs(ohm)
@100 kHz 1.34 0.19

0.0%
0 50 100 150 200 250 300
Iout[mA]
X-offset 3mm X-offset 5mm

TOSHIBA
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Good efficiency !

-> possible to use USB power

Flexible Coil position !!

-> easy to make mechanical Design

© 2018 Toshiba Electronic Devices & Storage Corporation 32




Receiver IC line Up

Toshiba offers Receiver IC of the biggest efficiency according to the
power and the coil necessary to Set.

mReceiver IC For Small Size application
Usage IOUT[mA] @5V

= Recever Series Note
\,_ - 50 | 100 | 200 [ 300 | 400 | 500
"5-'i'3-?'
Active Tracker ] E 5V SW mode
TC7765WBG-S020 OCL:500mA
) B . ] | 5V LDO mode
TC7764WBG-L011 OCL-500mA

Smart Watch

Receiver IC is chosen by aload current.

TOSHIBA © 2018 Toshiba Electronic Devices & Storage Corporation 33
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Tracking

																		10%		7.1		70mA

																		20%		6.3		140mA

																		40%		5.6		280mA

						Iout[mA]		TC7765WBG-S020		TC7764WBG-L011		TC7764WBG-L012		TC7764WBG-L000

						0		5		7.1		7.1		7.1

						49		5		7.1		7.1		7.1

						50		5		6.3		7.1		7.1

						69		5		6.3		7.1		7.1

						70		5		6.3		6.3		7.1

						99		5		6.3		6.3		7.1

						100		5		5.6		6.3		6.3

						139		5		5.6		6.3		6.3

						140		5		5.6		5.6		6.3

						199		5		5.6		5.6		6.3

						200		5		5.15		5.6		5.6

						279		5		5.15		5.6		5.6

						280		5		5.15		5.15		5.6

						300		5		5.15		5.15		5.6

						350						5.15		5.6

						399						5.15		5.6

						400						5.15		5.15

						500		OCL		OCL		5.15		5.15

						600								5.15

						700						OCL		5.15

						800								5.15

						900								5.15

						1000								5.15

								MP		MP				MP



Recitifier Tracking　

TC7765WBG-S020	0	49	50	69	70	99	100	139	140	199	200	279	280	300	350	399	400	500	600	700	800	900	1000	5	5	5	5	5	5	5	5	5	5	5	5	5	5	0	TC7764WBG-L011	0	49	50	69	70	99	100	139	140	199	200	279	280	300	350	399	400	500	600	700	800	900	1000	7.1	7.1	6.3	6.3	6.3	6.3	5.6	5.6	5.6	5.6	5.15	5.15	5.15	5.15	0	TC7764WBG-L012	0	49	50	69	70	99	100	139	140	199	200	279	280	300	350	399	400	500	600	700	800	900	1000	7.1	7.1	7.1	7.1	6.3	6.3	6.3	6.3	5.6	5.6	5.6	5.6	5.15	5.15	5.15	5.15	5.15	5.15	0	TC7764WBG-L000	0	49	50	69	70	99	100	139	140	199	200	279	280	300	350	399	400	500	600	700	800	900	1000	7.1	7.1	7.1	7.1	7.1	7.1	6.3	6.3	6.3	6.3	5.6	5.6	5.6	5.6	5.6	5.6	5.15	5.15	5.15	5.15	5.15	5.15	5.15	I OUT[mA]



PVDD[V]







Family

						■Receiver IC For Small Size application  

						Recever Series		Usage  IOUT[mA]　＠5V																Note

								50		100		200		300		400		500		・・・・		1000

						TC7765WBG-S020																		5V SW mode OCL:500mA

						TC7764WBG-L011																		5V LDO mode
OCL:500mA





Sheet3






Transmitter System Lineup

Transmitter system lineup (TB6865AFG series)

Wearable

NICO10mm

Coil Size 30mm®

EVB image &
Application Image

Coil Size 11mmo®

Aoplication small output current Smart Watch Coil Gap 10mm
PP wearable RING wearable Wearable application
Method TOSHIBA Original based on WPC

Input Voltage 5V 5V 5V
Under 1.5W x
Power Under 1W Under 2W :
2devices

Transmitter System is chosen by Coil size and distance.
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Small Coil Solution for Wearable

Reference Coll idea

Toshiba prepare 2 type coil for wearable products

e 2W Solution

TDK Stacking Proposal (Rx) :
WR202020-19M8-G

= Dimension of coil unit =

£33 Typ
&19,0 | 0,53 M

10,0

20,0 N

10,0

TDK Stacking Proposal(Tx)
WT252890-16F2-G

= Dimension of coil unit =

L ERER

e 1W Solution Coll

TDK Stacking Proposal (Rx) :
WR111180-49F5-G

= Dimension of coil unit =

L m5.9 N 43 Ty

A LA1 M

TDK Stacking Proposal (Tx) :
T242490-30F2-G

= Dimension of coil unit =

2,37 Ty
2470 Hax

P

:\k T _ T/);

TOSHIBA
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Summary Toshiba Wireless solution RX TX

 Advantages

— RX :"Simple” High efficiency, the most simple and allows flexible design
— TX "Multi” Dual charging (5W x2) or sequential charging (15W one by one)

e Solution line-up

Toshiba covers up to 15W.
Our existing solution is adopted in some applications.

— 15W : smartphone accessory
- 5W : smartphone, medical and industry applications
— <2.0W(wearable/loT) : ring, smart shoes etc.

e Support e %}»

— Support total system

— Almost 6 years experience and got qi certification for both of 5W and 15W.

— Have great tool to reduce the development term '
« TC7766 GUI tool according to development status.
» TACS tool for wearable solution.
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