TOSHIBA

Leading Innovation >>>

SYSTEM CATALOG

Motor Solutions Guide

: SEM]CONDUCTOR :

http:/7/www.se shiba.c .jp/eng
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Toshiba offers a suite of motor solutions ideal for DC inverter applications that require low power consumption and
quiet motor control, such as motor controllers, microcontrollers with an integrated vector engine and intelligent

power devices (IPDs).
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Toshiba's Unique Motor Control Technologies

I Sensorless PWM drive: The back-EMF voltage from the motor coil is sensed and fed back to the commutation signals.
I Sine-wave drive: The motor windings are energized with sine-wave currents to reduce vibration and acoustic noise.

Sine-wave PWM control is implemented as a hardware core.
I Lead angle control: Lead angle control and automatic lead angle correction help to improve motor efficiency.
I Vector control: The hardware specifically designed for vector control enables sensorless sine-wave drive.

~

Product Overview

O Sensorless Square-Wave PWM Three-Phase Brushless DC Motor Drivers (TB6633FNG/AFNG)

® Sensorless PWM drive

® Improved overlapping commutation
(135°/150° commutation)

® Lead angle control

® FNG: FG = 3 ppr
AFNG: FG = 1 ppr

® Package: SSOP24-P-300-0.65A
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O Sine-Wave PWM Three-Phase Brushless DC Motor Controllers (TB6584FNG/AFNG)

® Sine-wave current drive
® Automatic lead angle correction
® On-chip oscillator

(External resistors and capacitors required)
® On-chip power source for Hall sensors

® Programmable dead time
@ Dual-phase modulation
® Package: SSOP30-P-300-0.65
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® Reset Circuit
® Overcurrent Detection
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® Motor Rotation Direction
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® FG Signal
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® Gate Block

® Active Side Switching

Dead Time

O Sensorless Sine-Wave PWM Three-Phase Brushless DC Motor Controller (TC7600FNG)

® Vector control
® Sensorless sine-wave control
® On-chip oscillator

(External resistors required)
® RPM control
® Programmable dead time
® Package: SSOP30-P-300-0.65
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@ Microcontrollers with a Vector Engine (M370 Group)

® Operating voltage: 4.5V t0o 5.5V
® Maximum operating frequency: 80 MHz

® On-chip memory: Flash ROM: 128 KB/256 KB/512 KB

RAM: 6 KB to 32 KB
® Motor controller: 1 or 2 channels
® Encoder inputs: 1 or 2 channels
® 12-bit A/D converter: 6 to 22 channels
® 16-bit timer/counter: 8 channels
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Motor Solution Example for Home Appliance and Consumer Electronics Applications

Block Diagram of an Air Conditioner

Operating Mode Display
Power Level Display

Temperature Sensors
(room temperature,
radiant heat,
heat exchanger)

LA 4

Remote Controller

Filter Cleaner
Motors 1 & 2

Main Control

Microcontroller

S

Operation Commands

&

Outdoor Fan Motor 2

Outdoor Unit
PFC Circuit

v

Operation Data

Outdoor Fan Motor 1

Motor Control

EEPROM
(Data control)

Indoor

Motor Controller

Motor Driver

4 l

Louver Motor

Fan Motor

PD Motor Driver

Filter
Cleaner
Fan Motor

Product Lineup

Applications

Motor Control

Filter
Cleaner
Actuator

DC

Semiconductor

Microcontrollers

Fan Motor

Louver
Motor

Indoor

Recommended Devices

TMPM370FY/TMPM374FW
TMPM372FW**/TMPM373FW**
TMPM376FD**/TMPM377FY**

Microcontroller

L2
IGBT/MOSFET Driver

Motor Controller

Photocoupler
Compressor Control
\ J

v

Two-Way W
Four-Way Valve

Compressor

Features End-Product Examples
Refrigerators
Vector engine (VE) Air conditioners

Automatic washing machines

Multiple motors controllable with PMD
Dishwashers

T
; ir conditioners
Fan and Circulating Pumps Brushless motor drivers | TB6585FG/FTG* S?J?;ogle:rsatti)g] motor driver Automatic washing machines
TB6633FNG/AFNG* P Dishwashers
TC7600FNG* Cloth driers
Ice Makers for Refrigerators Brush motor drivers TA7291P/FG/SG Programmable output voltage Refrigerators
Motor Dampers for . g . Refrigerators
Refrigerators Stepping motor drivers | TB6674PG/FG/FAG Two-phase stepping motor (on-off valve)
Air Conditioners . ; Two-phase stepping motor : i
Filter Cleaner Motors (Actuators) Micrestepldriver TEEEEEe (bipolar type) Air conditioners
Air Conditioners Three-phase brushless o n 8 . -
Filter Cleaner Motors (Fan) ey G TB6585FG/FTG Sine-wave-current PWM driver Air conditioners
Air Conditioners i
IPDs TPD4131K/TPD4132K Thin package
Indoor Fan Motors High-voltage, high-current pins and | xi- o diioners
Air Conditioners IPDs TPD4123K/AK / TPD4134K/AK | control pins are isolated on the
Outdoor Fan Motors TPD4135K/AK opposite sides of a package.
Single-chip inverter .
Compressor Control IPDs TPD4135K/AK Lo s e o mefse Refrigerators
Compressor Drive i Air conditioners
Pulsator/Drum Drive IGBT GT30J324 Low loss and insulated package Automatic washing machines
[hin package Automatic washing machines
. : High-voltage, high-current pins and .
Circulating Pumps IPDs TPD4134K/AK control pins are isolated on the 8{3{}\1,\,332?8;5
opposite sides of a package.
Refrigerators
. . ) Air conditioners
IGBT/MOSFET Drivers Photocouplers TLP155E/TLP701/TLP351 Direct IGBT/MOSFET drive Automatic washing machines

Dishwashers
Cloth driers

*:New product **: Under development

ARM and Cortex are trademarks or registered trademarks of ARM Limited in the EU and other countries.
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Toshiba offers motor solutions ideal for mobile and small-footprint applications that require low power consumption
and small form factor.
p

Toshiba's Unique Motor Control Technologies

I Reduced power consumption due to the use of a new process:
Products with an LDMOS output stage featuring low power consumption
1 Significantly reduced power loss and heat dissipation from the output stage: TB6614FNG: Output Ron = 0.3 Q(typ.)
I High-speed PWM control: TB6614FNG: fPWM = Up to 400 kHz
" Small packages: Leadless QON and QFN packages
1 Ultrasonic-motor control and piezoelectric actuator support: PPG outputs with 6-ns resolution.

Product Overview

O DC Motor Driver for Low-Power Applications (TB6614FNG)

The TB6614FNG is a DC motor driver using low-ON-resistance
LDMOS transistors at the output stage. Vee
The IN1 and IN2 input terminals allow selection of one of the four
modes: Forward, Reverse, Short Brake or Stop.

STB PWM NC PGND 02 02 VM

@ QOutput current: lo = 1.2 A (typ.), 3.2 A (repetitive pulse peak) <

® Operating voltage: Vcc =2.7t0 5.5V Hsw 4 =
VM =25t 135V Logic ™4 =T

® Output Ron: 0.3 Q typ. (high side + low side) ow

® Direct PWM, fPWM max = 400 kHz

@ Standby function

@ Thermal shutdown circuitry, overcurrent protection circuitry, O—@—0G)—@ —(6)—C o
undervoltage lockout circuitry GND Nt N2 NG PGND  Of 01 VM

® Package: SSOP16-P-225-0.65

@ 8-Channel Motor Driver for a Digital Still Camera (DSC) (TB6613FTG)

® Absolute maximum ratings: 6 V/0.8 A

CK DATA LD GND STBY Vcc

® 8-channel single-chip driver (Independently controllable) .
* Channels A, B, C and D: 6-bit micro-step STM [ 12bitSerial Decoder | a1
(Configurable to operate as four independent DCM drivers) oK S Qﬁi x2
e Channel E: PWM constant-current H-bridge driver PWMN%% Stepping Motor Driver ot
e Channels F, G and H: Direct PWM H-bridge drivers PWMB/EN1 RFB
® 3-wire serial interface | — AL
T EO1
 Standby function PWME P e v 5
® Thermal shutdown circuitry, undervoltage lockout circuitry - —
TSD uvD
® Package: VQON44-P-0606-0.4 Direct PWM o ]xa
pWMF(r H-Bridge Driver PGND1

O Motor Control Microcontrollers (TMPM341FDXBG, TMPM341FYXBG <under Development> )
® Operating voltage: 2.7 to 3.6 V

® Maximum operating frequency: 54 MHz DT T ssp

® On-chip memory: Flash ROM: 512 KB/256 KB FLASH™ (1 ch)
RAM: 32 KB _cc | _Fom |

® 12-bit AD converter: 15 channels 16-oit RAM S'(OS/Léﬁ)F‘T

® 10-bit DA converter: 2 channels (10.¢ch)

® High-resolution PPG output: 2 channels (Resolution: 6 ns max) 12-bit ADC Ar |2(<2:/g!§)

® Two-phase pulse counter: 4 channels 100 DAG|  COrex™-M3 | ————

o Serial interfaces: SIO/UART: 5 channels _M_] Core H-PPG
12C (100 kHz/400 kHz)/SIO: 2 channels (g% Ech)
SSP: 1 channel DMAC External 2 Phase

® Package: P-TFBGA113-0606-0.50AZ (4 ch) | Bus (4 ch)

ARM and Cortex are trademarks or registered trademarks of ARM Limited in the EU and other countries.
NANO FLASH is a registered trademark of Toshiba Corporation.



Motor Solution Example for Mobile and Small-Footprint Applications

Block Diagram of a Digital Still Camera

Zoom Lens IRIS Shutter Image Sensor
Image Stabilizing Lens Focus Lens
I I
BN O [ * Processing
Signals
Photosensors Hall Sensors A
‘ (S;:SSIS:‘ —> Photosensors .
Vertical T/W 7'y 1
<T> Detection)
o
DC Motor/ vCem/ Stepping Motor/ v
Stepping Stepping Motor Piezoelectric Ultrasonic Motor/ .
Motor Actuator VCM Main
7'y Controller
-~
A4 T v A4 v
N
Motor Driver/Power Block
Sensitivity Drive & Constant- %)nrsr;r:t— Drive &
Drive Adjustment & | |Origin Position Current D?ive & Origin Position
RPM Control Detection Drive Output Amp Detection
Pt il o
-
Gyro1 | .
i i ST 2-Phase High-
i 1'35”:'\100 i t2>|tcEAC ?i: & ?I(t) '(I:'lilmer Counter Resolution PPG SIO 5-V Tolerant
4ch 2 pairs
Gyro2  —» DMAC Flash ROM RAM Cortex™-M3 [2C/SIO SIO/UART
4 ch 512 KB 32 KB Core 2ch 5ch
\_ J
* VCM: Voice Coil Motor
Product Lineup
Applications Semiconductor Recommended Device Features End-Product Examples
ARM Cortex™-M3 core, 54 MHz (max),
. TMPM341FDXBG 12-bit ADC: 15 channels. Digital still camera
Motor Control - ,
otor Contro Microcontrollers TMPM341FYXBG** 10-bit DAC: 2 channels, (DSLR) lens
High-resolution PPG output (Resolution: 6 ns)
TB6593FNG
TB6614FNG Single-bridge
TB6617FNG
TB6612FNG
" Dual-bridge
TB6552FNG/FLG/FTG Digital still cameras
TBB590FTG Dual-bridge, small package: VQON16 (3 mm?) gr)nsaﬁ ?ﬁtl_eﬁ‘s)
Lens Drive Brush motor drivers - - pri )
Actuator Drive | Stepping motor drivers | TB6607FLG S cr_lan_nels in 1 chip, . lens control,
Serial interface + 6-bit DAC security cameras,
TB6596FLG 6 channels in 1 chip, Z;t;vlf;t::,ﬂ?;as
TB6609FLG Serial interface + 6-bit DAC
TB6613FTG 8 cr_lanpels in 1 chip, o
6-bit micro-step control for two motors, serial interface
TB6608FNG 2W1-2-phase excitation, constant-current drive

*:New Product **: Under development
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Toshiba offers motor solutions for office and industrial applications that require high current, quick control and high accuracy.

Toshiba's Unique Motor Control Technologies 3) High-accuracy micro-stepping

N ) — - @ High accuracy, low vibration,
I Low-Ron process: Supports high-current, high-power outputs. high-speed drive

I Synchronous rectification PWM control: « Improved accuracy of motor drive signals
L . due to the use of an on-chip 4-bit DAC
Rfaduces power Io§s (heat dls_5|pat|on) during PWM cqntroll. - e e B e e
" High-accuracy micro-stepping: Reduces the acoustic noise and vibration of a motor. combined use of coil current decay modes
1) Low-Ron process (BiCD process) 2) Synchronous rectification PWM control Conventional
¢ Low Ron (high side + low side): 0.6 Q ) device
e High current drive: Up to 3.5 A | 4 Conducting current on
P —E |7 the reverse direction
-Cl
through the FETs .
Complementary N4 ) ves®) eliminates a diode loss. Toshiba IC
P-ch and N-ch outputs -oh —
- ) Vds(N) GND Section

Example: TB6560AHQ

Product Overview
@ High-Current Motor Driver with Low Power Consumption (TB6569FG)

® Reduced power consumption due to the use of a BiCD process .
® Output Ron: 0.55 Q typ. (high side + low side) v %’ +

® Constant-current PWM control Wﬁ'ﬂ%z
® Absolute maximum ratings: 50 V/4.0 A, 36 V/4.5 A
® Package: HSOP16-P-300-1.00 IESD) 1SD Detection
N HE % 3%
Control [~ | Predriver
i H T 9 ouT2
[1SD Detection]

ISD

T
/\ [Gowl) [Fine]

0.4V (typ)

VISD TISD %HSGND

O Constant-Current Motor Drivers (TB62216FNG/FTG/FG)

@ 2-channel DC motor drivers (with a programmable digital blanking
time)
® Reduced power consumption due to the use of a BiCD process
® Four selectable control modes (Forward, Reverse, Short Brake, Stop)
® Direct PWM and constant-current (current feedback) control
® Output Ron: 1.0 Q (high side+ low side)
® Absolute maximum ratings: 40 V/2.5 A
® Packages: HTSSOP48-P-300-0.50
QFN48-P-0707-0.50
HSOP28-P-450-0.80

@ Micro-Step Motor Drivers (TB6560AHQ/AFG/AFTG)

® 4-bit (1/16) micro-stepping
@ Clock input
® Absolute maximum ratings: 40 V/3.5 A (AHQ),
2.5 A (AFG), 2.5 A (AFTG)

® Packages: HZIP25-P-1.27
HQFP64-P-1010-0.50
QFN48-P-0707-0.50

Current-Setting
Circuit A

TQ1 TQ2

SGND PGNDA PGNDB



Motor Solutions for Office and Industrial Equipment

Block Diagram of a Printer

— T —

Indicator

System Control

|| Analog
e Front-End
Scanner | | LED
Light Source Driver
Stepping Motor
Motor Driver

Image Output Engine Control Section

Head

Motor Driver isfiari

Motor Driver

System Control

Interface Control

Controller IC Motor Driver

Motor Driver

A/D Converter Sensors

External Interface

Power Supply

Product Li

neup

Printer Head

Paper Unit
(Transport/Sort)

Fixation

Photocoupler [

Toner Detection

Applications

Semiconductor

Recommended Device
TA7291SG (J)/FG/P

Features

Single full bridge, output voltage control

End-Product Examples

TA8428K/FG ) .
TA8429HQ Single full bridge
TB6549FG/PG/HQ
TB6568KQ* Single full bridge, direct PWM control
TB6643KQ*
TB6559FG Single full bridge, Plain paper copiers (PPCs),
Constant-current PWM control/direct PWM control printers, scanners,
Brush Single full bridge, emergency output fax machines,
Image Output Engine Motor Drivers TB6642FG™ Dirgct PWM cgnt’rol e R vending machines,
Control Section - " ATMs,
Single full bridge, emergency output, amusement equipment,
TB6569FG* Direct PWM control, card readers,
Constant-current PWM control bank note recognition
Single full bridge, emergency output, machines, etc.
TB6641FG* Direct PWM control, constant-current PWM control,
Reference voltage output
TB6561NG/FG Dual full bridge
Dual full bridge,
TB62216FNG*/FTG*/FG* Constant-current control/direct PWM control,
Programmable digital blanking time
TB6588FG Sensorless control
Fans Industrial fans
Brushless TB6S51FG
. Vheiter BLvEs TB6572AFG Sine-wave PWM controllers
Image Output Engine TB6603FTG* . '
Control Section Giiile (iliitse
TB6604FTG* Sine-wave PWM controller, RPM control
TB6615PG Controller
TB6560AHQ/AFG/AFTG* Clock input, micro-stepping drive
TB62209FG (4W1-2-phase excitation)
TB62211FNG* Clock input, micro-stepping drive

Image Output Engine

Control Section,
Input Section

Stepping
Motor Drivers

TB62214AFG*/AFTG*/AFNG*

(W1-2-phase excitation)

TB62215AFG*/AFTG*/AFNG*

Pin-, functionally- and package-compatible version of
TB62214A with low Ron

TB62210FNG*
TB6562ANG/AFG
TB62218AFG*/AFTG*/AFNG*

Phase inputs, micro-stepping drive
(W1-2-phase excitation)

TB62213AFG*/AFTG*/AFNG*

Pin-, functionally- and package-compatible version of
TB62218A with low Ron

Plain paper copiers (PPCs),
printers, scanners,

fax machines,

vending machines,

ATMs,

amusement equipment,
card readers, robots,

bank note recognition

TB62206FG . o machines, etc.
TB62208FG/FTG/FNG* Phase inputs, 1-2-phase excitation
Phase inputs, 1-2-phase excitation, BiCD process,
Stepping Motor Drivers/ * Four H-bridges
Brush Motor Drivers TR EFTAEHANE Controls up to four brush DC motors or up to two
stepping motors.
Heater Control Photocouplers TLP360J/TLP560J Multifunction printers

*:New product




Brush

* Next-Generation Bru C Motor Driver Series

Toshiba offers a wide range of brush motor drivers to meet various supply voltage, output current and channel
count requirements. They feature low power consumption due to the use of a BiCD process at the output stage
that provides low on-resistance.

25Vto30V 6Vto15V
TB62212
- TA8429 | TB6549 | TB6569 | TB6641 | TB6642 | TB6643 FTAG/FNG
4.0 A HQ HQ FG FG FG KQ QFN48-P-0707-0.50/
. HZIP12 | HZIP25 | HSOP16 | HSOP16 | HSOP16 | HSIP7 HTSSOP48-P-300-0.50
Large Mode
40A | TBB593 | TBEG14 | TAT267 | TABUZBK| [ ol TBE568 TB6612
to FNG FNG BP HSOP20/ KQ FNG
3.0 A | SSOP20 | SSOP16 | HSIP7 | HSIP7 DIP16 HSIP7 SSOP24
TB62216 TB62212
3.0A TA7291 | TA8428 TB6617 | TB6559 FTG/FNG/FG FTAG/FNG
to P FG FNG FG QFN48-P-0707-0.50/ QFN48-P-0707-0.50/
20A HSIP10 | HSOP20 SSOP16 | HSOP16 HTSSOP48-P-300-0.50/ | HTSSOP48-P-300-0.50
HSOP28-P-450-0.80 Small Mode
TB6552
TA7291 FNG/FLG/ TB6561
< FG/SG 90 | F1a FGING
15A HSOP16/ VQON16 SSOP16/ SSOP16/
SIP9 QON24/ SDIP24
QFN24
1 Channel 2 Channels 4 Channels

O TB6568KQ/TB6569FG/TB6641FG/TB6642FG/TB6643KQ 50 V Single-Channel DC Motor Drivers

Features
® Low power consumption thanks to low-Ron outputs: 0.55 Q (high-side + low-side)
@ High output current
3.0 A (TB6568KQ)
4.0 A/4.5 A (TBB569FG/TB6641FG/TB6642FG/TB6643KQ)
® Wide supply voltage range: 10 to 45V
® Support for direct PWM drive
® Support for constant-current PWM control (TB6569FG/TB6641FG) AREN
® Various abnormal condition detection HSIP7-P-2.54A
ISD (overcurrent protection), TSD (thermal shutdown), UVLO (undervoltage lockout),
VSD (overvoltage detection)
ISD/TSD latched/auto recovery selectable (TB6642FG)
Externally programmable ISD threshold (TB6569FG/TB6642FG)
® The on-chip high-accuracy voltage regulator eliminates the need for a logic power supply.
On-chip voltage regulator output pin (TB6641FG)

TB6568KQ/TB6643KQ

TB6569FG/TB6641FG/TB6642FG

HSOP16-P-300-1.00

JIET I E

5V Regulator

UVLO

5V Regulator

UVLO
VSD

Control

TSD

1SD Deteclio% 1SD Detection

IS ISD Detection LIISD Detection

I,
OuUT1

Predriver

_ | ouT2
=+ * o
ISD Detection ISD Detection
ISD

GND +
<TB6568KQ> <TB6569FG>

[ REK]

C F ouT2

el
2>

IN2

%RSGND
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O TB62216FNG/FTG/FG 40 V/2.5 A 2-Channel DC Motor Drivers (with Phase Inputs)

Features
® 2-channel DC motor drivers with a maximum current rating of 2.5 A TB62216FNG TB62216FTG TB62216FG

® Four selectable control modes (Forward, Reverse, Short Brake, Stop)

@ Direct PWM and constant-current (current feedback) control

® Programmable digital blanking time

® Power sequence-free thanks to the on-chip high-accuracy voltage
regulator

oL tion thanks to | R touts: HTSSOP48-P-300-0.50 QFN48-P-0707-0.50 HSOP28-P-450-0.80
ow power cgnsump 'On. anks 1o low-non outputs: Standard thermally Space-saving Flow-solderable
1.0 Q (high-side + low-side) enhanced package package package

® Packaging options that meet various pc board, application and
assembly requirements

O TB62212FTAG/FNG 40 V/2.0 A Configurable 4-Channel H-Bridges (40 V/1.5 A 2-Channel Stepping Motor Drivers)

Features
® 4-channel DC motor drivers with a maximum current rating of 2.0 A @ Various shutdown circuits:

(Small Mode) or 4.0 A (Large Mode) Overcurrent protection, thermal shutdown, power-on reset
® H-bridges with 6 selectable operating modes ® Output Ron: 2.2 Q (high side + low side)

Two high-power DC motors: Maximum current rating = 4.0 A ® Packages: QFN48-P-0707-0.50/HTSSOP48-P-300-0.50

Four low-power DC motors: Maximum current rating = 2.0 A

One high-power DC motor + one low-power stepping motor

Two low-power DC motor + one low-power stepping motor

Two low-power stepping motors: Maximum current rating = 1.5 A
One high-power stepping motor: Maximum current rating = 1.8 A

Q TB6617FNG 50 V/2.0 A 1-Channel DC Motor Driver (with Phase Inputs)

Features

® Rated at up to 50 V and operates with a wide range of supply
voltage from 4.5 V to 45 V.

® Saves board space due to the use of a small SSOP16 package (with
0.65-mm lead pitch).

® Output Ron: 1.4 Q (high-side + low-side)

® High-accuracy current control with a high-speed PWM
(frwm max = 350 kHz)

® Capable of driving ceramic piezoelectric actuators. SSOP16-P-225-0.65B

Vec STB MOD NC PGND 02 02 VM

PWM IN1T IN2 PGND 01

Product Lineup

TA8428FG/K 1ch 30V 24A8.0A - - Auto Auto HSOP20-P-450-1.00/HSIP7-P-2.54
TA8429HQ 1ch 30V 45A - - Auto Auto HZIP12-P-1.78B
3.5AB5A/ HSOP20-P-450-1.00/DIP16-P-300-2.54A/
TB6549FG/PG/HQ 1ch 30V 45 A Y - Auto Auto HZIP25-P-1 00F
TB6617FNG 1ch 50V 20A Y - Auto Auto SSOP16-P-225-0.65B
TB6559FG 1ch 50V 25A Y Y Auto Auto HSOP16-P-300-1.00
TB6568KQ 1ch 50V 3.0A Y - Latched Latched | HSIP7-P-2.54A
TB6643KQ* 1ch 50V 4.0 A/45 A Y - Latched Latched | HSIP7-P-2.54A
TB6569FG/TB6641FG* 1ch 50V 4.0A/45A Y Y Latched Latched | HSOP16-P-300-1.00
TB6642FG* 1ch 50V 40A/45A Y - Auto/Latched | Auto/Latched | HSOP16-P-300-1.00
TB6561NG/FG 2ch 40V 15A Y - Auto Auto SDIP24-P-300-1.78/SSOP30-P-375-1.00
4.0 A/2.0 A(DC)
TB62212FTAG 2ch/4 ch 40V 1.8 A5 AST) Y Y Latched Latched | QFN48-P-0707-0.50
4.0 A/2.0 A(DC) D200,
TB62212FNG 2 ch/4a ch 40V 1.8 A/1.5 A(ST) Y Y Latched Latched | HTSSOP48-P-300-0.50
HTSSOP48-P-300-0.50/QFN48-P-0707-0.50/
TB62216FNG/FTG/FG* 2ch 40V 25A Y Y Latched Latched | L150pog-P-450-0.80
SSOP16-P-225-0.65B/QON24-P-0505-0.50/
TB6552FNG/FLG/FTG* 2ch 15V 1.0A Y - Auto - WQFN16-3030-0.5-0.3
TB6590FTG 2ch 6V 0.5A Y - Auto - VQON16-P-0303-0.50
TB6593FNG 1ch 15V 32A Y - Auto = SSOP20-P-225-0.65A
TB6612FNG 2ch 15V 28A Y - Auto - SSOP24-P-300-0.65A
TB6614FNG 1ch 15V 3.2A Y - Auto Auto SSOP16-P-225-0.65B
Abbreviations: 1SD: Overcurrent protection circuitry, TSD: Thermal shutdown circuitry, Auto: Automatic recovery, *: New product

Latched: Latched recovery, DC: DC motor driver, ST: Stepping motor driver
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€ Stepping Motor Drivers

* Next-Generation Stepping Motor Driver Series

Toshiba offers an extensive product portfolio of stepping motor drivers with bipolar constant-current control fabricated using a BiCD
process, which provides improved accuracy and high-current drive.
For each current rating, various packaging options are available to meet diverse pc board and assembly requirements.

Current Rating 0.4 A 0.8A 1.0A 15A 20A 25t035A
Interface Phase Clock Phase Clock Phase Clock Phase Clock Phase Clock
Q< TB6674 TB6562
S | DIP/SDIP PG ANG
= Full step 1/4 step
3 TB6560
B HZIP AHQ
= 1/16 step
TB62212 TB62208 TB62218 | TB62214 | TB62213 | TB62215 | TB6560
QFN FTAG FTG AFTG AFTG AFTG AFTG AFTG
1/2 step 1/2 step 1/4 step 1/4 step 1/4 step 1/4 step | 1/16 step
B2 TB6674 TB6608 TB6562 TB6560
3| Ty | Fac FNG AFG AFG
= Full step | 1/8 step 1/4 step 1/16 step
§ TB6674 TB62206 | TB62208 | TB62209 | TB62218 | TB62214 | TB62213 | TB62215
= HSOP FG FG FG FG AFG AFG AFG AFG
%) Full step 1/2 step 1/2step | 1/16step | 1/4 step 1/4 step 1/4 step 1/4 step
TB62210 | TB62211 | TB62212 TB62208 TB62218 | TB62214 | TB62213 | TB62215
HTSSOP ENG FNG ENG FNG AFNG AFNG AFNG AFNG
1/4 step | 1/4 step 1/2 step 1/2 step 1/4 step 1/4 step 1/4 step | 1/4 step

Quarter-Step Stepping Motor Drivers
Packaging Options Toshiba offers packaging options that meet various pc board, application and assembly requirements.

HSOP28-P-450-0.80 QFN48-P-0707-0.50 HTSSOP48-P-300-0.50
Flow-solderable package Space-saving package Standard thermally enhanced package
The 0.8-mm lead pitch of the HSOP28 makes it The QFN48 is a small leadless package measuring The HTSSOPA48 is ideal for board designs where
ideal for reflow soldering onto paper phenol boards approx. 7.0 X 7.0 mm. It is ideal for a high-density thermal performance is a critical factor.
and the like. assembly onto glass-epoxy PCBs.

O TB62210FNG, TB62218AFG/AFTG/AFNG and TB62213AFG/AFTG/AFNG
40V Single-Channel Phase-In Stepping Motor Drivers

Features
® Output current: 1.0 A (TB62210FNG) STANDBY-

2.0 A (TB62218AFG/AFTG/AFNG) AL,

3.0 A (TB62213AFG/AFTG/AFNG) e i
@ Interface: Phase inputs IN_B1

IN_B2
Vref

® Fabricated using a low-Ron process (40 V 0.6 um BiCD process) to achieve high
accuracy and high-current capacity.

@ Micro-stepping (quarter-step) drive for vibration and acoustic noise reductions

® Mixed Decay mode for reducing current distortions at high RPMs

® Various shutdown circuits for safety precautions (TSD/ISD/POR*)

Current-Setting
Circuit

Current Feedback | Output Control
Circuit

STANDBY- - Detection
* TSD: Thermal shutdown circuitry, ISD: Overcurrent protection circuitry, POR: Power-on reset circuitry
® The on-chip voltage regulator eliminates the need for a logic power supply (VDD).
® The charge pump-less design reduces the number of external components required.

O TB62211FNG, TB62214AFG/AFTG/AFNG and TB62215AFG/AFTG/AFNG
40V Single-Channel Stepping Motor Drivers with a Clock Input

Features
@ Output current: 1.0 A (TB62211FNG) reser O

2.0 A (TB62214AFG/AFTG/AFNG) cwicew

3.0 A (TB62215AFG/AFTG/AFNG) L Decoder
@ Interface: Clock input supported by the on-chip micro-step decoder D—Mogfi

L’ESC

4

® Fabricated using a low-Ron process (40 V 0.6 um BiCD process) to achieve high
accuracy and high-current capacity.

@ Micro-stepping (quarter-step) drive for vibration and acoustic noise reductions :

® Mixed Decay mode for reducing current distortions at high RPMs e [T o"“’”‘c""t;d

® Various shutdown circuits for safety precautions (TSD/ISD/POR*) *———{ Detection

® The on-chip voltage regulator eliminates the need for a logic power supply (VDD). FEE

® The charge pump-less design reduces the number of external components required.

Vref

Current-Setting
Circuit

12



—— ——_—
—

= e

—
—

Half-Step Stepping Motor Drivers

O TB62212FTAG/FNG 40 V/2.0 A Configurable 4-Channel H-Bridges
(40 V/1.5 A 2-Channel Stepping Motor Drivers)

The TB62212FTAG/FNG contain four channels of H-bridges,
making it possible to drive up to two stepping motors or up to four

brush DC motors simultaneously. They can also be configured as
a dual brush DC motor driver with a maximum current rating of

4.0 A.
Features

® Supports full-step and half-step drives in Stepping mode.
® H-bridges with 6 selectable operating modes
@ Two high-power DC motors: Maximum current rating = 4.0 A

@ Four low-power DC motors: Maximum current rating = 2.0 A

@ One high-power DC motor + one low-power stepping motor

@ Two low-power DC motor + one low-power stepping motor

® Two low-power stepping motors: Maximum current rating = 1.5 A

(® One high-power stepping motor: Maximum current rating = 1.8 A
® Various shutdown circuits: Overcurrent protection, thermal shutdown,

power-on reset

® Output Ron: 2.2 Q (high side + low side)

® Packages: QFN48-P-0707-0.50, HTSSOP48-P-300-0.50

Product Lineup

Part Number

Interface

Absolute Maximum Ratings

® @
H-SW H-SW H-SW H-SW
ool | igaae Small DC Motor Small DC Motor
H-SW H-SW
=
Large Large
DC Motor DC Motor Small DC Motor Small DC Motor )y
® @ [ ] i
H-SW H-SW H-SW i H-swW
@F;,j%ltl%n Stepper, Small DC Motor i Stepper,
H-sw H-swW H-SW
H-SW | e
Large Small Small
DC Motor  Stepping Motor Small DC Motor Stepping Motor
® ®
H-SW H-SW
Stepper Stepper
H-SW H-SW
Small Small Large
Stepping Motor  Stepping Motor ) Stepping Motor

Stepping

Detection Circuits

Packages

Output Breakdown ~ Output Current Mode POR ISD TSD

0.4 A/0.4 A/ DIP16-P-300-2.54A/HSOP16-P-300-1.00/
TB6674PG/FG/FAG Phase 24V 02 A Full step Latched Auto SSOP16-P-225-1.00A
TB62210FNG Phase 40V 1.0A 1/4 step Latched Latched | P-HTSSOP24-0508-0.65-001
TB6562ANG/AFG Phase 40V 15A 1/4 step - Auto Auto SDIP24-P-300-1.78/SSOP30-P-375-1.00
TB62212FTAG/FNG | Phase 40V B (('g%) 1/2 step Y | Latched | Latched | QFN48-P-0707-0.50/HTSSOP48-P-300-0.50
TB62206FG Phase 40V 1.8A 1/2 step Latched Latched HSOP20-P-450-1.00

HSOP28-P-450-0.80/QFN48-P-0707-0.50/

TB62208FG/FTG/FNG Phase 40V 1.8A 1/2 step Y Latched Latched | |1 T550P48-P-300-0.50
TB62218AFG/AFTG/ HSOP28-P-450-0.80/QFN48-P-0707-0.50/
AFNG Phase 40V 20A 1/4 step Y Latched Latched HTSSOP48-P-300-0.50
TB62213AFG/AFTG/ HSOP28-P-450-0.80/QFN48-P-0707-0.50/
AFNG Phase 40V 3.0A 1/4 step Y Latched Latched | |1 T550P48-P-300-0.50
TB6608FNG Clock 15V 0.8A 1/8 step Y - Auto SSOP20-P-225-0.65A
TB62211FNG Clock 40V 1.0A 1/4 step Y Latched Latched P-HTSSOP24-0508-0.65-001
TB62209FG Clock 40V 1.8A 1/16 step Y Latched Latched HSOP36-P-450-0.65
TB62214AFG/AFTG/ HSOP28-P-450-0.80/QFN48-P-0707-0.50/
AFNG Clock 40V 20A 1/4 step Y Latched Latched HTSSOP48-P-300-0.50
TB62215AFG/AFTG/ HSOP28-P-450-0.80/QFN48-P-0707-0.50/
AFNG Clock 40V 3.0A 1/4 step Y Latched Latched HTSSOP48-P-300-0.50
TB6560AHQ/AFG/ 3.5A225A/ HZIP25-P-1.27/HQFP64-P-1010-0.50/
e, Clock 40V S 1/16 step - - Adlo | QFN48-P-0707-0.50

Abbreviations: POR: Power-on reset, ISD: Overcurrent protection circuitry, TSD: Thermal shutdown circuitry, Auto: Automatic recovery, Latched: Latched recovery, DC: DC motor driver,
ST: Stepping motor driver

* Transistor Array Series

Transistor arrays designed for stepping motor driving are available with a variety of functions, circuit counts, voltage and current
ratings, packages and so on. Small, surface-mount SSOP packages help reduce the size of end products.

Product Lineup

Part Number

# of Circuits

Package

Absolute Maximum Ratings

Output Voltage

Structure/Configuration Remarks

Output Current

TD62064APG/BP1G DIP16-P-300-2.54A L .

TD62064AFG/BFG ) HSOP16-P-300-1.00 50 V/80 vV 1.5 Alch Active-high transistor array

TD62308APG/BP1G DIP16-P-300-2.54A . .

TD62308AFG/BFG HSOP16-P-300-1.00 50 V/80V 1.5 A/ch Active-low transistor array Unipolar
TD62003APG/TD62004APG - DIP16-P-300-2.54A 50V 0.5 Aeh Active-high transistor array constant_—voltage
TD62003AFG /TD62004AFG SOP16-P-225-1.27 ’ drive
TD62083APG/TD62084APG DIP18-P-300-2.54D

TD62083AFG/TD62084AFG 8 SOP18-P-375-1.27 50V 0.5 Alch Active-high transistor array
TD62083AFNG/TD62084AFNG SSOP18-P-225-0.65
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* Brushless Motor Controller and Driver Series

Leveraging sensorless drive and sine-wave drive technologies, Toshiba has been developing a broad array of
brushless DC motor drivers ideal for applications that require low power consumption and silent operation.

Product Roadmap

Sensor-less
A Sine-wave control [ TC7600FNG ]

Built-in OSC & Hall amp
( TB6584FNG/AFNG | (45v/1.8 A)
Sine-wave  Sine-wave control ’ o TB6585FG
drive v [__TBess6FG ) TB6585FTG
© [ TB6551FG ] Auto lead angle control (45V/1.0 A)
o
C
g Sine-wave control RPM control TB6604FTG
S With FLL/PLL TB6572AFG \
B |- rooe oo psaaaanennangns oo . S RUUUULC L S TB6603FTG  |[e—
Driver (50 V/2.5 A)
TB6588FG
SIS ’ Driver (25 V/1.0 A)
drive TB6575FNG | = REREDGTE " Driver |
Square-wave
cgntrol TB6586FG/AFG/BFG Controller
=
O TB6584FNG/AFNG 16.5 V/2 mA Sine-Wave PWM Three-Phase Brushless DC Motor Controllers
Features

® Sine-wave drive helps to reduce acoustic
noise significantly, compared to square-wave
(120-degree) drive.

® The lead angle and PWM control capabilities
help to improve efficiency and reduce power
consumption.

Gin Gour PH ALA LPF LA UL
B—O—E—B—0—

Position Estimation

Sine-Wave

® The lead angle is programmable between 0° | Matrix Output Stage U
. . L ©120°/180° Switching X
and 58° in 32 discrete steps, making it ) op Dead Time |~V

® Gate Block

Control an'd P.rotectlon Circuits J L. square-Wave o Active Side Switching =W
® Reset Circuit L Matrix @z
® Overcurrent Detection

® Forward/Reverse Rotation
® Motor Rotation Direction Detection
® FG Signal

possible to control a motor efficiently through
appropriate output driver selection.

® Dead-time insertion is incorporated to
prevent cross conduction of high-side and
low-side drivers.

® Overcurrent protection, undervoltage lockout
and reverse rotation detection

® Small package: SSOP30-P-300-0.65

OQTC7600FNG 5 V/2 mA Sensorless Sine-Wave PWM Three-Phase Brushless DC Motor Controller

Features

VM = 50 to 400 V
® Sine-wave drive can be used for sensorless T
control of three-phase brushless DC motors. 0

Output
Signals

IPD

® Sine-wave drive helps to reduce acoustic
noise and vibration significantly, compared to
square-wave (120-degree) drive.

® Small package: SSOP30-P-300-0.65

DUTY

Vector
Computation

FWeMA
3
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OTB6585FG/FTG 45V/1.8 A/1.0 A Sine-Wave PWM Three-Phase Brushless DC Motor Drivers

Features

® Sine-wave drive helps to reduce acoustic
noise and vibration significantly,
compared to square-wave (120-degree)
drive.

® | ead angle control helps to improve
efficiency.

® The on-chip integration of output drivers
reduces the number of external
components required.
TB6585FG: 45 V/1.8 A
TB6585FTG: 45 V/1.0 A

® Output Ron: 0.7 Q typ. (high side + low
side)

® Small packages
TB6585FG: HSOP36-P-450-0.65
TB6585FTG: QFN48-P-0707-0.5

Vrefout

™

|
<—\—‘L\/Regulator

Il

—7‘(3\?;1—,LPH LPFI5 \%
R

> }

Sine-Wave Generation
Circuit

VSP

Cw/CCW(!
RESET
5 3 ppr

FG

b4t

Lock
Protection
Setting

t

L TR ML

5,Fin
S-GND P-GND

OTB6633FNG/AFNG 25 V/1.0 A Sensorless PWM Three-Phase Brushless DC Motor Drivers

Features

® Combines sensorless drive with PWM drive,
facilitating the use of smaller motors
(without Hall sensors) and reducing power
consumption.

® Three-phase, full-wave sensorless drive
eliminates the need for position sensors,
reducing wires between a motor and a
motor driver.

® The on-chip integration of output drivers
reduces the number of external
components required.
TB6633FNG/AFNG: 25 V/1.0 A

® The lap turn-on function provides a quiet
motor drive.

® G signal according to the rotation speed
TB6633FNG: 3 pulses per electrical degree
TB6633AFNG: 1 pulse per electrical degree

vreel 7 Faour Lvu

Speed Control Input
(Analog Voltage)

Vsp
—

VREF

iy
IE

1-phase Excitation
Control Circuit

StarlupTimeH 75itAD | | PWM F || 4‘{}7
Setti C t Control )
etting onverter 4|\_< "IE} "Ik_<

PWM
Signal

Timing
Setting

Rt °
E_
[1]
Rl
—
[1]
-+

TSD

Overcurrent
Protection

Circuit

Startup Commutation
Frequency Setting
LA
SLOP I
Cw_ccw
SEL?LAP;(
BRAKE;(

IFT

Clock
Generator

Position
Detection
Circuit

U
v
w
R
L
IF
oc
w

com

SGNDE_S\E’GND

0sCc_C 0SC_R
® Small package
SSOP24-P-300-0.65A
Product Lineup
TB6551FG Controller 12V 2mA Sine-wave Hall IC SSOP24-P-300-1.00
TB6556FG Controller 12V 2mA Sine-wave Hall IC SSOP30-P-375-1.00
TB6586FG/AFG/BFG Controller 18V 35mA Square-wave (150°) | Hall IC/Hall element | SSOP24-P-300-1.00B
TB6585FG/FTG * Driver 45V 1.8A/1.0A Sine-wave Hall IC/Hall element | HSOP36-P-450-0.65/QFN48-P-0707-0.50
TB6584FNG/AFNG Controller 18V 2mA Sine-wave Hall IC/Hall element | SSOP30-P-300-0.65
TB6572AFG Pre-Driver 30V 20mA Sine-wave Hall element QFP52-P-1010-0.65
TB6603FTG Pre-Driver 30V 20mA Sine-wave Hall element QFN36-P-0606-0.50
TB6604FTG Pre-Driver 30V 20 mA Sine-wave Hall element QFN48-P-0707-0.50
TC7600FNG Controller 55V 2mA Sine-wave Sensorless SSOP30-P-300-0.65
TB6575FNG Controller 55V 20 mA Square-wave (142°) Sensorless SSOP24-P-300-0.65A
TB6588FG Driver 50V 25A Square-wave (150°) Sensorless HSOP36-P-450-0.65
TB6633FNG/AFNG * Driver 25V 1.0A Square-wave (150°) Sensorless SSOP24-P-300-0.65A

*: New product



MOTOR SOLUTIO
»e .

Toshiba offers PMD microcontrollers that contain one or more programmable motor drivers (PMDs) specifically
designed for inverter control of three-phase motors, reducing the CPU workload for motor control. There are two
kinds of PMD microcontrollers: those with an ARM Cortex™-M3 core that features an integrated vector engine and
those with an 8-bit TLCS-870/X or TLCS-870/C1 core that provides 180° commutation via interrupts raised every

60° electrical of rotation.
* ARM and Cortex are trademarks or registered trademarks of ARM Limited in the EU and other countries.

* PMD Microcontroller Product Lineup

ARM Cortex™-M3 Core: 80 MHz

Vector Engine
CAN controller

100-pin, 512KB 144-pin, 512KB
M370 Group*+ J M370 Group** J
PMD 2-ch PMD 3-ch
R i More I/O interfaces
\ Functional ;
Enhancements 144-pinaBI2KE,
M370 Group** J
‘\“ PMD 3-ch
Larger ROM
) 100-pin, 512 KB 80-pin, 256 KB
g’g;}g; 100-pin, 256 KB TMPM376FD** J TMPM377FY** J
_ TMPMSTOFY | riozar R
PMD2 PMD 2-ch Smaller packages
Sensoi ave . M2 | T MEMS TN | s EM TN
motor drive PMD 1-ch PMD 1-ch PMD 1-ch
1 20° square-wave by *++: Under planning **: Under development
motor drive
TLCS-870/X Core: 20 MHz "
28 to 80-pin packages
ol tg D Multiple ZM Il'Iksup tables
(Mask / OTP / Flash ROM) \“ TLCS- 8 MHz
Speed- 4 e
. up

32- ash)

O Vector Engine (VE)

The vector engine is a dedicated hardware unit that automatically performs basic vector control operations (such as coordinate
transformations, phase transformations and sine/cosine calculations) and a Pl algorithm for current control.

Block Diagram of a Motor Control System (Example)

Inverter Motor
CPU: ARM Cortex™-M3 Vector Engine (VE) Programmable Motor Driver (PMD)
’ Current Control ’ | Output PWM Gen. | * *L/fj‘ E
| Speed Control | dg-to-UVW Conversion - -
1 Sampling Timing Calculation | SamplingTrigger Gen |
Output Interfacing
| Position Estimation | 12*-Bit ADC
‘ e (i g ‘ Sampling Control
_ Rl ioiddlCanversion Current Detection Unit

a
v

P »
< »

Software Hardware

The vector engine is a computation unit designed to perform various operations for motor vector control. It executes 1) routine
operations, 2) peripheral interface operations, and 3) a scheduler that controls the sequence of these operations. Since the vector
engine has the capability for performing basic vector control operations (such as coordinate transformations, phase transformations
and sine/cosine calculations); a Pl algorithm for current control; and PMD and high-speed ADC interface operations, it helps to reduce
the software workload significantly. On the other hand, speed control and position estimation operations greatly depend on system
configurations and the control methods used; thus, these operations can be freely implemented as software.
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* TXO03 Series: M370 Group [New Products]

QTMPM372FWUG <Under development>/TMPM373FWDUG <Under development>/ TMPM374FWUG

PMD microcontrollers with a vector engine
High-efficiency motor control that reduces the CPU workload

® ARM Cortex™ M3 Core ® Packages
e Operating voltage: 4.5 V to 5.5 V (Single supply; on-chip voltage regulator) °* TMPM372FWUG: LQFP64-P-1010-0.50E
¢ Maximum operating frequency: 80 MHz (Ta = -40 to 85°C) * TMPM373FWDUG: LQFP48-P-0707-0.50C
32 MHz (Ta = -40 to 105°C) * TMPM374FWUG: LQFP44-P-1010-0.80A

e On-chip memory: flash ROM: 128 KB, RAM: 6 KB
* High-speed computation: Multiplier (1-7 cycles), divider (2-12 cycles)

* On-chip debug logic: JTAG/SWD/SWV 1OMHz S| PLL | wor | 16-bit |
» L ow-power: Clock gearing (Can be divided down to 1/2, 1/4, 1/8 and 1/16) = Timer
Operation modes (NORMAL/IDLE/STOP) POR/ OFD Encoder
@ On-chip peripheral logic Input |
» Next-generation Programmable Motor Driver (PMD): 1 channel ARM
« Vector engine (VE): 1 unit M C°"‘g§::'M3 yedtor | oup
e Encoder inputs: 1 channel . )
 12-bit A/D converter: conversion time: 2 us | RAM 12-bit ADC |
TMPM372: 11 channels
TMPM373: 7 channels Vo ROM | SIOUART |
TMPM374: 6 channels

* 16-bit timer/counter: 8 channels
(Free-run, output compare, PPG, input capture)
TMPM372: 7 inputs and 7 outputs
TMPM373: 5 inputs and 3 outputs
TMPM374: 4 inputs and 2 outputs

e Serial interface: SIO/UART: 4 channels
* M373/M374: SIO/UART: 3 channels

e Watchdog timer

* Power-on reset (POR)

e \/oltage detection circuit (VLTD)

e Oscillation frequency detection (OFD)

¢ On-chip high-speed oscillator

Product Lineup

Maximum Operating Motor 12-Bit Encoder 1/0 Ports

(ch)

Part Number Frequency Controller A/D Converter Input Logic
(MHz) (ch) (Conversion Time) (ch)

Package

TMPM370FYDFG 80 Flash 256 2 22 (2 ps) 2 76 QFP100-P-1420-0.65Q
TMPM370FYFG 80 Flash 256 2 22 (2 ps) 2 76 LQFP100-P-1414-0.50H
TMPM372FWUG ** 80 Flash 128 1 11 (2 us) 1 53 LQFP64-P-1010-0.50E
TMPM373FWDUG ** 80 Flash 128 1 7 (2 us) 1 37 LQFP48-P-0707-0.50C
TMPM374FWUG 80 Flash 128 1 6 (2 us) 1 33 LQFP44-P-1010-0.80A
TMPM376FDDFG ** 80 Flash 512 2 22 (2 ps) 2 82 QFP100-P-1420-0.65Q
TMPM376FDFG ** 80 Flash 512 2 22 (2 ps) 2 82 LQFP100-P-1414-0.50H
TMPM377FYDFG ** 80 Flash 256 2 11 (2 us) 2 63 LQFP80-P-1414-0.65
TMPM377FYFG ** 80 Flash 256 2 11 (2 us) 2 63 LQFP80-P-1212-0.50F

**: Under development

* TLCS-870/X and TLCS-870/C1 Series

Product Lineup

Part Number MaXIn'gruerguC;gi;atlng '(q}?B'\;l C(’;Ancilt'glrler A/D 1Coor?\23rter I/O(CF;:;HS Package
(MHz) (ch) (Conversion Time)

TMP88CH40MG 20 16 1 4 (15.6 us) 19 SOP28-P-450-1.27B
TMP88CH40NG 20 16 1 4 (15.6 us) 19 SDIP28-P-400-1.78
TMP88CH41NG 20 16 1 8 (15.6 us) 33 SDIP42-P-600-1.78
TMP88CH41UG 20 16 1 8 (15.6 us) 33 LQFP44-P-1010-0.80B
TMP88FH41UG 20 Flash 16 1 8 (15.6 us) 33 LQFP44-P-1010-0.80B
TMP88CS42FG 20 64 2 16 (15.6 us) 55 QFP64-P-1420-1.00A
TMP88CS42NG 20 64 2 16 (15.6 us) 55 SDIP64-P-750-1.78
TMP88CS43FG 20 64 2 16 (15.6 us) 71 QFP80-P-1420-0.80B
TMP88FW45AFG 20 Flash 120 2 16 (15.6 us) 71 QFP80-P-1420-0.80B
TMP88F846UG 20 Flash 8 1 8 (15.6 us) 33 QFP44-P-1010-0.80B
TMP89FM82DUG 8 Flash 32 1 8(9.75 us) 39 LQFP48-P-0707-0.50D




Toshiba offers single-chip 250-V and 500-V motor drivers fabricated using its unique high-voltage
Silicon-On-Insulator (SOI) IC process.

* Single-Chip Inverters (IPDs): High-Voltage PWM Brushless DC Motor Drivers

Traditionally, a variable-voltage switching power supply was required to drive brushless DC motors. Toshiba's single-chip inverters,
fabricated using a high-voltage monolithic process, eliminate the need for a buck converter, making it possible for the brushless DC
motors to be directly powered from commercial mains. Single-chip inverters are available in the new DIP26 package, which exhibits
improved physical and thermal characteristics compared to the conventional HZIP23 package.

Features

® High withstand voltage due to the use of the SOI process and trench isolation structure
® Available with ratings from 250 V/1 A to 500 V/3 A

® Internal bootstrap power supply for the high-side gate drives

ODIP26 Package

® Package body thickness: 3.8 mm max

® 16 control pins and 10 high-voltage pins are isolated on the opposite sides of the
package.
(The complete isolation of these pins simplifies board trace routing.)

® Improved thermal resistance

New Product

DIP26
TPD4131K/TPD4132K Block Diagram TPD4123K/TPD4134K/TFD4135K Block Diagram
* Variable-speed brushless DC motor drive via the Hall amplifier or * Sine-wave drive in combination with a controller
Hall IC inputs ® The TPD4123K, TPD4134K and TPD4135K are pin-compatible and

interchangeable according to the motor ratings.

c4 (:5I
7V
13
Microcontrolfer R l Vrea 3 Regulator
] C6 7 C7
o i
o
=]
g ol
Hall Amp [ § i —— 1T
3-Phase \
[~ Divider Logic g —t—{ Control IC HY Smet:i'gfn 250 M
£ || | TB6551FG [T hw ) Input
2 (e ey, Protection
S ( Logic
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Features
Part Number Ratings Hall-Effect 6 Inputs Three-Phase Level Shifter Overcurrent Thermal Undervoltage
Sensor Input Distribution Protection Shutdown Protection
TPD4131K 250 V/1 A Y - Y Y Y Y Y
TPD4132K 500 V/1 A Y - Y Y Y Y Y
TPD4123K 500 V/1 A - Y - Y Y Y Y
TPD4123AK 500 V/1 A = Y = Y - Y Y
TPD4134K 500 V/2 A - Y - Y Y Y Y
TPD4134AK 500 V/2 A - Y - Y - Y Y
TPD4135K 500 V/3 A - Y - Y Y Y Y
TPD4135AK 500 V/3 A = Y = Y = Y Y
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* Photocouplers

Toshiba is expanding its portfolio of photocouplers so that you can find solutions that best suit your needs. The
new additions to our product portfolio include two photocouplers suitable for the gate drive of a power device, the
TLP155E in the SO6 small, thin package and the TLP352 featuring high-speed operation and an extended
operating temperature range, as well as two photocouplers ideal for high-speed communications, the TLP2309
and TLP2362 with mixed 3.3/5-V supply voltages.

IGBT/Power MOSFET Gate Driver Photocouplers

Photocouplers for High-Speed Communications

Characteristics TLP155E  TLP705A TLP352 Characteristics TLP2309 TLP2362
Peak output current (max) 0.6 A 0.6A 25A Data rate (typ.) 1 Mbps 10 Mbps
Supply voltage 10to 30V 10to 30V 15t0 30V Supply voltage 27t020V 27t055V
Propagation delay time (max) 200 ns 200 ns 200 ns Propagation delay time (max) 0.8 us 60 ns
Operating temperature range —401t0 100°C | 40 to 100°C | 40 to 125°C Operating temperature range —40to 110°C —40to0 125°C
Supply current (max) 3mA 3mA 3mA Current transfer ratio (min) 15% -
Threshold input current (max) 7.5 mA 7.5 mA 7.5mA Threshold input current (max) - 5mA
Common-mode transient immunity (min) | *15 kV/us +15 kV/us +15 kV/us Common-mode transient immunity (min) +15 kV/us +15 kV/us
Isolation voltage (min) 3750 Vrms | 5000 Vrms | 3750 Vrms Isolation voltage (min) 3750 Vrms 3750 Vrms
Package SO6 SDIP6 DIP8 Package SO6 SO6
1: ANODE 1: ANODE 1: ANODE
u 3: CATHODE 3: CATHODE 3: CATHODE
T 4:GND 4:GND 4:GND
, 3 5:Vo output 5:Vo output 5: Vo output
6:Vce 6:Vce 6:Vce

Internal circuit (TLP155E)
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OVERSEAS SUBSIDIARIES AND AFFILIATES (As of April 1,2011)

Toshiba America Toshiba Electronics Europe GmbH Toshiba Electronics Asia, Ltd.
Electronic Components, Inc. + Disseldorf Head Office + Hong Kong Head Office
« Irvine, Headquarters Tel: (0211)5296-0 Fax: (0211)5296-400 Tel: 2375-6111 Fax: 2375-0969
Tel: (949)623-2900 Fax: (949)474-1330 « France Branch « Beijing Office
« Buffalo Grove (Chicago) Tel: (1)47282181 Tel: (010)6590-8796 Fax: (010)6590-8791
Tel: (847)484-2400 Fax: (847)541-7287 + ltaly Branch + Chengdu Office
« Duluth/Atlanta Tel: (039)68701 Fax: (039)6870205 Tel: (028)8675-1773 Fax: (028)8675-1065
Tel: (770)931-3363 Fax: (770)931-7602 + Spain Branch + Qingdao Office
« El Paso Tel: (91)660-6798 Fax: (91)660-6799 Tel: (532)8579-3328 Fax: (532)8579-3329
Tel: (915)771-8156 + UK. Branch Toshiba Electronics (Shenzhen) Co.,Ltd
« Marlborough Tel: (0870)060-2370 Fax: (01252)53-0250 Tel: (0755)2399-6897 Fax: (0755)2399-5573
Tel: (508)481-0034 Fax: (508)481-8828 + Sweden Branch Toshiba Electronics (Shanghai) Co., Ltd.
« Parsippany Tel: (08)704-0900 Fax: (08)80-8459 + Shanghai PUXI Branch
Tel: (973)541-4715 Fax: (973)541-4716 Toshiba Electronics Asia (Singapore) Pte. Ltd. Tel: (021)6139-3888 Fax: (021)6190-8288
« San Jose Tel: (6278)5252 Fax:(6271)5155 + Hangzhou Office
Tel: (408)526-2400 Fax: (408)526-2410 Toshiba Electronics Service (Thailand) Co., Ltd. Tel: (0571)8717-5004 Fax: (0571)8717-5013
+ Wixom (Detroit) Tel: (02)501-1635 Fax: (02)501-1638 « Nanijing Office
Tel: (248)347-2607 Fax: (248)347-2602 Toshiba Electronics Trading (Malaysia) Sdn. Bhd. Tel: (025)8689-0070 Fax: (025)8689-0070
« Bloomington + Kuala Lumpur Head Office Toshiba Electronics (Dalian) Co., Ltd.
Tel: (952)842-2400 Fax: (952)893-8031 Tel: (03)5631-6311 Fax: (03)5631-6307 Tel: (0411)8368-6882 Fax: (0411)8369-0822
« San Diego + Penang Office Tsurong Xiamen Xiangyu Trading Co., Ltd.
Tel: (858)385-5900 Fax: (858)674-7606 Tel: (04)226-8523 Fax: (04)226-8515 Tel: (0592)226-1398 Fax: (0592)226-1399
Toshiba Electronics do Brasil Ltda. Toshiba India Private Ltd. Toshiba Electronics Korea Corporation
Tel: (011)2539-6681 Fax: (011)2539-6675 Tel: (0124)499-6600 Fax: (0124)499-6611 « Seoul Head Office

Tel: (02)3484-4334 Fax: (02)3484-4302
+ Daegu Office

Tel: (053)428-7610 Fax: (053)428-7617
Toshiba Electronics Taiwan Corporation
« Taipei Head Office

Tel: (02)2508-9988 Fax: (02)2508-9999
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Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA”), reserve the right to make changes to the information in this document, and related hardware,
software and systems (collectively “Product”) without notice.

This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA’s written permission, reproduction is
permissible only if reproduction is without alteration/omission.

Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible for complying with safety standards and
for providing adequate designs and safeguards for their hardware, software and systems which minimize risk and avoid situations in which a malfunction or failure of Product could
cause loss of human life, bodily injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including the Product, or
incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without
limitation, this document, the specifications, the data sheets and application notes for Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor
Reliability Handbook" and (b) the instructions for the application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product
design or applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the
applicability of any information contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other referenced documents; and (c)
validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

Product is intended for use in general electronics applications (e.g., computers, personal equipment, office equipment, measuring equipment, industrial robots and home electronics
appliances) or for specific applications as expressly stated in this document. Product is neither intended nor warranted for use in equipment or systems that require extraordinarily
high levels of quality and/or reliability and/or a malfunction or failure of which may cause loss of human life, bodily injury, serious property damage or serious public impact
(“Unintended Use”). Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment
used for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions, safety devices, elevators and
escalators, devices related to electric power, and equipment used in finance-related fields. Do not use Product for Unintended Use unless specifically permitted in this document.

Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.
Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable laws or regulations.

The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any infringement of patents or any other intellectual
property rights of third parties that may result from the use of Product. No license to any intellectual property right is granted by this document, whether express or implied, by
estoppel or otherwise.

ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR PRODUCT, AND TO THE MAXIMUM
EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR
INCIDENTAL DAMAGES OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA,
AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING
WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, for the design, development, use,
stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass destruction weapons). Product and related software and technology
may be controlled under the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product or related
software or technology are strictly prohibited except in compliance with all applicable export laws and regulations.

Product may include products subject to foreign exchange and foreign trade control laws.

Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please use Product in compliance with all
applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. TOSHIBA assumes no liability for
damages or losses occurring as a result of noncompliance with applicable laws and regulations.

©2011 TOSHIBA CORPORATION

Previous edition: SCE0020D
2011-9(1k)SO-DQ

TOSHIBA

TOSHIBA CORPORATION
Semiconductor & Storage Products Company

Website: http://www.semicon.toshiba.co.jp/eng
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