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—Waitch : 39Mpcs/Y
—Wristband  : 35Mpcs/Y
—HMD & glass : 12Mpcs/Y
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RERFRI MG EApp Lite™ TZ1000

App Lite™ TZ10005 AR F4& -

721000
CPU ARM® Cortex®-M4F48MHz
(=60DMIPS)
Processor Memary 288KB
ARM Cortex-MSE 0 USB 2.0, 12Cx2(3)", UARTX2(3)",

SPIX2(5)", 12bit ADx4, 24bit ATADX3
GPIOX24(32)*, PWM, etc.

E
— Security 128bit AES ECB/CBC/CTR, RNG

3-Axis Gyroscope

Communication Bluetooth® low energy
" CPU | BLEBaseBand | Receiver Sensitivity -90dBm

“ Transmitter Output Max 0dBm

*Mumber inside the bracket means the channel counts of internal MCU

ROMY/

RAM
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RERFRI MG EApp Lite™ TZ1000

App Lite™ TZ10007/ =@ &5

TZ1001: Single PKG with 3-axis sensor
MCU + AFE + Flash + BLE + Accelerometer
6.70 x 8.00 x 1.59 mm
ES: Aug. 2014, MP(CS): Oct. 2014

TZ1011: Single PKG with 9-axis sensor
MCU + AFE + Flash + BLE + Accelerometer
+ Gyro + Magnet
8.92 x8.03x1.70 mm
Under sensor selection

TZ1021: Single PKG without sensor
MCU + AFE + Flash
6.70 x 4.00 x 1.00 mm
ES: Nov. 2014, MP: Mar. 2015
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Consu Mode Description

SRR ERIT BRI i
o NERREEATAMTHEEEMINE O O coenakaam:
® SBMANEIE I AEHLET 1E—E

68uA/MHz. CPU is running

96uA/MHz. CPU is running

- RN @A 1.2mA Coremark at 122MHz
Consumption RUN@4MHz 0.6mA (l;&':gg/;\ka;t Z:I\I;LJle running
Static RX, 100% duty cycle 6mA
Static TX, 100% duty cycle, -4dBm 6mA SLEEPO 277UA a‘gflfs‘?;"g’uﬁr':gg";‘ﬁ"mgtzher
Adbvertising, full BLE packet, intervial 1.28s 12 1uA
: — SLEEP1 271UA SRAM, DMAC and BUS clocks
Connection Interval 1sec, data size minimum 14 .6uA = are gated.
(0 octet payload size of data channel PDU) ;
) . . SLEEP2 186uUA Peripheral clocks are gated
Connection Interval 7 5ms data size minimum 887uA
(Ooctet payload size of data channel PDU) WAIT 276uA  Sameas SLEEP2. And all clock
. . . ’ sources are stopped.
Standby Current Consumption 10uA With Connection o
Deep Sleep 0.1uA No Connection WAIT- . .
RETENTION 14.9uA 256KB SRAM is retained.

Power Fli
. p-flops and SRAMs on Core

Accelerometer  130uA@2KHz Core domain is powered-off but

6.5uA@40Hz RTC 3.1uA RTC is running
Gyroscope 0.9mA@ 1KHz BACKUP/STOP 1.3UA Only Backup domain is powered-
' on
Magnetometer 280uA@8Hz
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Analog Filter for Pulse

Analuq FI||.‘.EI‘ for ECG
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Mol (EETE L v ue
T == I L e
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Hmmsm
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Heart Rate: 80BPM AFE setting

. <ECG>
Amplltude: ImV Conversion time: 1058cycle
Voltage Input-Mode
Voltage Gain Control: x1

<Pulse>
Conversion time: 1058cycle
Current Input-Mode
Feedback Resistor Control: 1MQ
Feedback Capacitor Control: 3pF

« TZ1000
AFE

Finger

Blood Vessel

Measure from human finger
Pulse Rate: approx. 80BPM
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TZ1000™ A= BaeFIh. HeEFk

Mormal Operation RTC Clock BLE connection to Smartphone
Clock
26MHz || 32KHz
* BPF
USB VBUS TZ1000 GPS
for charging Charger 3 Module
> IIZ]EI
NFC

Depends on usecase

™

Other sensors
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Blood sugar*
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sampic e

Production: Mar, 2015 -

Blood
Pressure®
Sleep Posture
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8t
83
&
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Sample: NOW
Production: Mar, 2015

Smart device | Behavior i
estimation Tn

Driver
monitor
. Ca
| Logistics/infrastructure |
Field
<___> Ready for sample .
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C::) On going support
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BLE+Ta BI.E'I'TE'I' NVM BI.E-I-TE:I- NVM Bl.E+TEE + NVM
""“"““""“"“"""“"‘“ 5 solution solution Ultra Low Power
| Tca5670FT6-006 |Mmp | | TC35675XBG |y | |TC35675XBG I | Tcaserz |
BLE+GATT, MFC-Tag BLE+GATT. NFC-Tag BLE+GATT, MFC-Ta
TC35667FTG | v41(LE) & OTA supported V4 DIOTA supparted \/4.1/0TA supported 128KE Flash ROM
ELE Sinale+GATT 1ZEKB Flash ROM
TC3567T0FTG - cwvﬂwmw_E i 12EKB Flash ROM o ImA Peak Target
005 it il FBGAS2 4.5x4.5mem, 05mm pitch  1BGASZ 4.5x4.5mm, 0.5mm pitch ES Q415 MPF-Q216
pr. p:q - ES M/Mar'15 MPZQR.IIE EZ Jun.'15 MPQ3 1t
V4 D{LE)
Peak Current=5.9mA Bluetooth LE BLE + NVM BLE + NVM BLE + NVM
BLE SindEIeLG;'IT solution solution solution Ultra Low Power
nder I
TC35667TFTG-006 I L= =1 & l I I Te367 ] I L I
V4 IVOTA supported W4 1OTA supporied 12BKE Flash ROM
w.uﬂlﬁg} gancrm fgfﬁam 198K Flah ROM 12EKE Flazh ROM 3mA Peak Target
ek Curraniet QFM40, GmmO 576:0FNAL, BmmD] ES Q4715 MP-Q2016
==.9mA ES M/Mar. 15 MP:Q3.'15 ES Jun.15 MP-Q3.15

ES: Apr'15 MB-Q2°15 * *

BLE Ultra Low
Power solution
R = | Jcsrorerss, Jimp, (sicrercess, Jmb! | rcasens |
I packag L{Sma. package) {SmaE:E P TC3567x
. ) + V41
solution QFN4D, SmmO D.4mm pitch V4 m%?f;::pnm W4 1/OTA supported BLE SinEIEGA'IT
ES: M/Mar 12 &5 Bl 1 12BKE Flash ROM 1ZBE Flash ROM 3mé Peak Target
TC35668 I WCSP4L 3mm O EV board EfApr QFNAD, Srmid D4mm pitch QFN40, S 0.4mm pitch QFN, WCSP
ETv4.0 WES ECNR ES E/May ES E/Mar. ‘15 MP:03.15 ES Jun. "15 MPQ3.15 ES: Q415 MP-Q2°16
Audio CODEC
ES available, MPAug 15
TOSHIBA © 2015 Toshiba Corporation 26

Leading Innovation >>>



HREE TR

HB{RIhFE
BLE Single IC

TC35667

€3 Bluetooth’

SMART

ES: Available
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RZEF R

TC35667Ih8E45 5

Ultra Low Power Consumption

Peak Power Consumption 5.9 mA (Tx-4dBm) 5.7mA (Rx)
Deep Sleep Power Consumption 0.1 A

Interface Functions (16 GPIOs)
UART: 2ch, I12C: 1ch, SPI: 1ch (Selectable)
10-bit ADC: 3ch for Input pins, 1ch for VDD monitor
PWM: 3ch for Buzzer, LED, or etc.

On-Chip DC-DC with 1.8V to 3.6V Input

Provides wide range of operation voltage
Simplifies external power supply circuit

32Kbyte User Program Area
Provide Not only GATT protocol & profile but also
32KByte user Program area for user application.
Realizes “Stand-alone” operation.
Release Software development Kit (SDK) .

Small Package: QFN40, 6 x 6 mm, 0.5mm pitch

Supports 2-layer PCB and reduces BOM cost
Temperature: -40C to 85C

TOSHIBA
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TC35667 Block Diagram

RF Block

ARM
Processor

| UART1 |
| UART2 |

LE
Modem

Mask ROM

SRAM

CLK

DCDC

ADC

I 12C

I SPI

GPIO

ES: Available
MP: September

* Current consumption: 3.3V, TxPower=-4dBm
(under evaluation)

© 2015 Toshiba Corporation
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HB{KIhFE
BLE Single + NFC Tag IC

TC35670

OBluetooth’  ININFC

SMART

ES: Available
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TC35670~ A &R = mEs

Smart Phone /PC

RIW Y

TC35670FTG /é
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TC35670Lh8E4% &

Peak Power Consumption:
5.9mA (Tx-4dBm) /5.7mA (Rx)

Deep Sleep Current: 0. 1uA

Compliant with NFC forum Tag Specification

NFC Typ3 TAG
212k/424kbps automatically selected

Low Power NFC Tag Function
Wait state current <luA, Operation current <ImA

On-Chip EEPROM (1.5 KB) Data Storage

Storing data, datatransfer without host is available

Wake Up from Zero-Current Standby
Internal power supply realizes wake-up from zero-current
standby at connection request from remote: battery-less

operation

Smooth Handover from NFC to BLE

Support NFC pairing for easy connection setup

Small Package: QFN40, 6 x 6 mm, 0.5mm Pitch
Compatible with TC35667 (BLE single IC, no NFC tag)
Easy design shift to tag-less application available

TOSHIBA
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TC35670 Block Diagram

BLE ARM UART
RF Block Processor 12C
LE MaskROM SPI
Modem SRAM PWM
CLK Gen. GPIO
DCDC Abe JTAG
NFC Tag NP L SRAM
Analog 0gic
Block EEPROM 12C

ES: Available MP September \

Smart Pone

Tablet

© 2015 Toshiba Corporation
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FREZRLTHETR

REZREFTHE~mART:

Built in )
charger H'Qh_
function efficiency

e \ “
MCU MCU
Q

Qi low Controller i low Controller
& J Y,

4 ) )
ASK modulator ASK modulator
Rectifier Rectifier
DC-DC DC-DC

charger Converter
\_ J

A 5W solution

1 chip solution
with high efficiency by
Toshiba process

SW

Qi low Controller
ASK modulator

3.5W
Qi low Controller
ASK modulator
USB_SW

TC7761WBG TC7763WBG

Rectifier

USB_SW

Receiver

SW

Qi low Controller

ASK modulator

Rectifier

TC7764WBG

2014/3Q ES
2015/1Q CS

12w

Qi low Controller

ASK modulator

15W solution

15w

Qi low Controller

ASK modulator

Rectifier Rectifier
LDO/Through LDO/Through
USB_SW USB_SW
TC7765WBG TC7766WBG
2014/4Q ES 2015/2Q ES
2015/2Q CS 2015/4Q CS
15W solution

TB6860WBG TB6862WBG LQFP100_1414 OIFAE LT
. i low power
Tran S m Itter (pgrotocori, but
: it has powerful
5W solution output stage.
15W TB68YYAFG
LQFP100_1414 Tx and Rx TB6865BEG 2015/3Q ES
2-Deivice Rx Solution )
Charging @14/4(} ES avallable J Q| medium power spec
/ will be available (Our
TB6865AEG expectation)
Available WPC’#‘BQ Under development WPC‘*:'O >

TOSHIBA
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KZT&TBEFRERRTS (1)

EERFINFEFRMIKER
Tx: LG WPC-300 &
Rx: ANA] (BEZm) , TC7764WBG EVR X’Q

TC7764WBGER XM :
68% @0.5A Load
80% -
70% -
60% -
> 50% e e U ANAmSARE:
Saadn - 0
é 0% 64% @0.5 Load
=
W 30% - :
. | EWFHEMANRNSR, HEN64% . X1
(o] | 5 — S —
- TC7764  BER, XEEAATNERERF.
10% ;
00/0 T T : T 1
0 200 400 600 800
ILoad[mA]
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