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Serving as the "Heart and Soul’
of Motors

Toshiba offers an extensive portfolio of semiconductor devices for small to medium sized motor applications.
The concept of development is to have high efficiency.

Toshiba aims toté!;ﬁe heat dissipation from semiconductor devices, improve motor drive performance,

and reduce size gf b;ckéges.

Toshiba’s innovative technology brings life to the motors, and improves its performance up to its full potential.
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Toshiba offers a suite of motor solutions suitable for DC inverter applications that require low power consumption
and quiet motor control. Our product portfolio includes motor controllers, motor drivers, microcontrollers with an
integrated vector engine, intelligent power devices (IPDs), IGBTs and photocouplers.

I Application Example: Air Conditioner
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Semiconductor

Recommended Devices

Features

End-Product Examples

Motor Control

Microcontrollers

TMPM370, TMPM372, TMPM373
TMPM374, TMPM375, TUPM376
TMPM470, TMIPM475

Integrated motor control units (PMD, ADC, Vector Engine (VE)),
single 5-V power supply

Main Control

Microcontrollers

TMPM380, TMPM381, TMPM383
TMPM384

Multipurpose timer for motor and IGBT control (TMPM380, TMPM384)
Extensive memory options

ROM(Flash): 64 KB to 512 KB

RAM: 8 KB to 32 KB

. Power MOSFETs TK16A60W5, TK20A60W5 DTMOSIV (HSD): With high-speed diodes
Compressor Drive
IGBTs GT15J341, GT20J341, GT30J341 Low loss and low noise
IGBTs GT30J122A, GT20J121 Low loss
PFC Circuitry for
Air-Conditioner Power MOSFETs TK16A60W, TK20A60W, TK25A60X | DTMOSIV, DTMOSIV-H
Outdoor Units SiC TRS6E65C, TRS8E65C ;
Schottky Barrier Diodes | TRS6A65C, TRSBA65C 650-V VRAw, maximum forward voltage (VF) of 1.7V

Motor Controllers/Drivers

TB67B000

Brushless DC motor driver; sine-wave current control

TB6584, TB6584A, TB6551, TB6631
TB6634

Brushless DC motor controller; sine-wave current control

Indoor Fan Motor TB6586, TB6586A, TB6586B Brushless DC motor controller Refrigerators,
air conditioners,
High-voltage, high-current pins and control pins are placed on the opposite | automatic .
IPDs TPD4152K*, TPD4152F*, TPD4204F* | sides of a package to provide electrical isolation. washing machines,
600-V IPDs housed in a small surface-mount package (TPD4152F/TPD4204F) | dishwashers
Power MOSFETs TK5P60W5, TK7P60W5, TK8P60W5 DTMOSIV (HSD): With high-speed diodes
TB67B000 Brushless DC motor driver; sine-wave current control
Motor Controllers/Drivers ¥gggg‘1" ;ggggﬁA’ TB6551 Brushless DC motor controller; sine-wave current control
Outdoor Fan Motor 2
TB6586, TB6586A, TB6586B Brushless DC motor controller
High-voltage, high-current pins and control pins are placed on the
IPDs TPD4152K*, TPD4152F*, TPD4204F* | opposite sides of a package to provide electrical isolation. 600-V IPDs
housed in a small surface-mount package (TPD4152F/TPD4204F)
TBD62003A Transistor array
TB62210,TB62211,TC78S600 ; "
Indoor Louver Motor | Motor Controllers/Drivers | TB62261, TB62262, TB6608 Two-phase stepping motor driver
TC78H600, TC78H610, TB6552 hri .
TB78H620 Full-bridge driver for a brushed DC motor
Indoor Filter Cleaner Motor 1 | Motor Controllers/Drivers | TB6585, TB6585A, TC78B016* Brushless DC motor driver; sine-wave current control
Indoor Filter Cleaner Motor 2 | Motor Controllers/Drivers | TB6608, TC78S600 Stepping motor driver; 3-bit microstepping
Direct drive of an IGBT or a power MOSFET
Peak output current: 0.6 A to 4.0 A
IGBT-/MOSFET TLP152, TLP1S5E Small low-cost SO6: 0.6-A output (TLP155E), 2.5-A output (TLP152) : .
Drivers for TLP5214,TLP5751 St : 8 Air conditioners,
. - Photocouplers High isolation voltage: 5 kVrms: )
Air-Conditioner TLP5752, TLP5754 Low-loss photocoupler in SOBL with a 1- to 4-A output (TLP575x) refrigerators
Outdoor Units TLP5771,TLP5772, TLP5774 ;

Photocoupler in SO16L with a 4-A output and Overcurrent protection (TLP5214)
Low loss, low input current, SO6L, 1 to 4 outputs (TLP577x)

*: New product




I Product Overview

Sine-Wave, PWM-Drive 3-Phase
BLDC Motor Driver with INPAC
(TC78B016FTG)

® Absolute maximum ratings: 40 V/3.0 A

® Three-phase full-wave drive / sine-wave PWM drive

® Integrated Intelligent Phase Control (InPAC)

® Integrated Hall amplifier (Both Hall elements and Hall ICs
are supported.)

@ Motor lock protection

® Supply voltage supervisor, overcurrent detection (ISD),

01
vees L &4 v

Internal circuit
Brake.
control

FG select I—»

nbit
counter

thermal shutdown (TSD), undervoltage lockout (UVLO), 3
integrated current limiting circuit (external resistor required)
® Small package: WQFN36

L
select

500-V Sine-Wave
BLDC Motor Driver
(TB67B000HG)

® High-voltage sine-wave driver (500 V/2.0 A, sine- and
square-wave drive)

@ Lead angle control (via an external input)

® On-chip power supply for Hall sensors and Hall ICs

® On-chip oscillator (external resistor required)

® Motor lock protection

® Current limiter

® Thermal shutdown (TSD)

HH [Bresion ot oston con]

W
Reference voliage
circuit(5V)
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Position Detection
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High-Side
Level-Shifting
Driver.
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/O Circuit

® Through-hole package: HDIP30

(Controller Section)

(Driver Section)

2143
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Microcontrollers with Vector Engine
(TMPM370FYFG/FYDFG) rowse 5| [P ] [Cwor ] | 4 Timer ourter npu
TIMER(8ch) H— PWM/PPG
® Incorporates Toshiba's original Vector Engine (VE) that implements part of the \F;Sng OFD DVO Output
motor vector control function in hardware input(2ch) T g%‘;"a"le"fmm
@ High-performance ARM® Cortex®-M3 core with a clock rate of up to 80 MHz o Vector BB+ a-Phase PwM Output
@ High-speed programming into Toshiba's original on-chip NANO FLASH™ memory CORE Engine PMD —— 3-Phase PWM Output
@ Various analog circuits (comparator, op-amp) 12bit AD | AMP/CMP(3ch) |+ Analog Input
® 12-bit AD converter RAM 12 bit AD | AMP/CMP(1ch) |[<—— Analog Input
® Compliant with the IEC 60730 standard of the International Electrotechnical SIO/UART

Commission
® 5-V single power supply

600-V Withstand Voltage
Intelligent Power Device (TPD4204F)

@ 3-phase brushless DC motor driver

® Absolute maximum ratings: 600 V/2.5 A

® | ow-loss type with integrated Toshiba MOSFET chip

® Various protection features: Undervoltage lockout (UVLO), thermal
shutdown (TSD), overcurrent protection (OCP)

® Small surface-mount package: SOP30

*NANO FLASH is a trademark of Toshiba Corporation.
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*ARM and Cortex are registered trademarks of ARM Limited (or its subsidiaries) in the EU and/or countries elsewhere.



Compact Equipment

Toshiba offers a portfolio of semiconductor devices ideal for compact applications requiring low power
consumption and small form factor.

I Application Example: Surveillance Camera
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I Product Lineup
Applications Semiconductor Recommended Devices Features End-Product Examples

ARM Cortex-M3 core (50 MHz max)
12-bit AD converter, 10-bit DA converter
High-resolution programmable pulse generator (PPG) with a 5-ns resolution

Digital video cameras,

TMPM342 ) digital still cameras,
2-phase input pulse counter .
TMPM343 surveillance cameras,
Programmable servo/sequence controller (PSC)
) : - camera lenses
Microstep control and H-switch driver
Analog circuits f .
Motor Control Microcontrollers nalog circuits for various sensors
Digital video cameras,
digital single-lens reflex camera,
ARM Cortex-M4F core (100 MHz max) surveillance cameras,
TMPM440 12-bit AD converter, 10-bit DA conver.ter ] ) home app_liances,
Improved performance thanks to multiple computing units audio equipment,
(MAC, FPU, PSC) sensor applications,
printers,
communications equipment
TB6614 Single-bridge, absolute maximum ratings: 15 V/1.2 A
TB6552 Dual-bridge, absolute maximum ratings: 15 V/1.0 A
TB6612 Dual-bridge, absolute maximum ratings: 15 V/1.2 A
Lens Drive Brush motor drivers/ | TB6613 8 channels, 6-bit microstepping, dual motor drive, serial interface
Actuator Drive | Stepping motor drivers | TBgg0g8 8 microsteps, constant-current drive, absolute maximum ratings: 15 /0.8 A
TC78S600 16 microsteps, constant-current drive, absolute maximum ratings:18 V/1.0 A
TC78H600 Constant-current drive, dual-bridge, absolute maximum ratings: 18 V/1.0 A

TC78H610, TC78H620*

Dual-bridge, absolute maximum ratings: 18 V/1.0 A

TB62261, TB62262

4 microsteps, constant-current drive, absolute maximum ratings:
40 V/1.8 A(FTAG: 1.5 A)

TB67S213,TB67S215 4 microsteps, constant-current drive, absolute maximum ratings: 40 V/2.5 A small scanners,
TB67S101A,TB67S102A | 4 microsteps, constant-current drive, absolute maximum ratings: 50 V/4.0 A mini printers
TC78S600 16 microsteps, constant-current drive, absolute maximum ratings: 18 V/1.0 A
Pan/Tilt Drive | Stepping motor drivers | TB62269 32 microsteps, constant-current drive, absolute maximum ratings: 40 V/1.8 A
TB6560A 16 microsteps, constant-current drive, absolute maximum ratings: 40 V/2.5 A
TB675269 32 microsteps, constant-current drive, absolute maximum ratings: 50 V/2.0 A
TB67S109A 32 microsteps, constant-current drive, absolute maximum ratings: 50 V/4.0 A
TB6600 16 microsteps, constant-current drive, absolute maximum ratings: 50 V/5.0 A

TC78S121*,TC785122*

4-channel H-bridges for driving two stepping motors

Digital still cameras,
surveillance cameras,
network ip cameras,
camera lenses,

*: New product



I Product Overview

MCUs with a Programmable Servo/Sequence Controller (PSC) suitable for
high-precision motor control applications (TMPM343FDXBG/10XBG)

The TMPM343FDXBG and TMPM310XBG incorporate a programmable serve/sequence controller (PSC) required for camera shake compensation,

auto-focus tracking for video, lens control and overall system control, as well as motor controller/drivers and analog circuitry. The high-performance ARM
Cortex-M3 core provides high-speed computation.
Additionally, a micro-step driver and a high-resolution programmable phase generator (PPG) enable smooth and quiet motor operation.

©® ARM Cortex-M3 core

-Supply voltage: 2.7 to 3.6 V (regulated on-chip)

*Maximum operating frequency: 50 MHz
+On-chip memory: Flash ROM 512 KB/1 MB

SRAM FD: 48 KB + 32 KB (PSC)
F10: 64 KB + 32 KB (PSC)

© Motor driver

- Operating voltage: 2.5 V to 5.5 V (with the driver on)
2.7V to 3.6 V (peripheral analog blocks)

® On-chip peripherals
+PSC: 4 units
+12-bit AD converters (for MR sensors):
3 unit (8 channels + 4 channels x 2)
+ 16 bit HS PWM (high-resolution PPG output):
8 channels (4 channels + 4 channels)
+ 16-bit timer:
16 channels (free-running, compare output,
PPG output)
- Two-phase input pulse counter:
3 channels (for MR sensors)
- Serial interfaces:
32-bit TSPI: 4 channels, UART: 1 channel,
1°C: 1 channel
® Package: VFBGA162 (7 x 7 mm, 0.5 mm pich)

PWM Chopper-Type

Dual Stepping Motor Driver
(TC78S121FNG/FTG, TC78S122FNG/FTG)

® Controls up to two bipolar stepping motors

® Absolute maximum ratings: 40 V/2.0 A@Normal mode

® Output Ron: 0.6 Q typ. (high side + low side)

Exhibits an on-resistance of 0.3 Q when two high-side switches are

connected in parallel in Large mode

® Thermal shutdown (TSD), overcurrent detection (ISD), power-on reset (POR)
® Two devices provide clock- and phase-input interfaces for stepping motor

applications.

® Operates a single power supply without the need for an external logic power

supply (5V)
® Small packages: HTSSOP48/QFN48

+DMAC: 3 units

+Hall Bias Control: 2 channels

-+ 10-bit DAC: 6 channels

+Op-amp: 10 channels (incl. VCA 4

channels)

«Photo interrupter/ encoder interface:

4 channels (two-phase 2 units)

+ 7-bit micro-step controllers: 3 units (with

the MO function)

+H-SW driver: 8 channels

D_TBLANK_X
ALERT

VREF_X

Low-Voltage Two-Channel Brushed DC Motor Driver

(TC78H620FNG)

® Absolute maximum ratings: 18 V/1.0 A
® Output Ron: 1.2 Q typ. (high side + low side)
® Cross-conduction protection

® Thermal shutdown (TSD), overcurrent detection (ISD), power-on reset (POR)

® Small package: SSOP16

10 MHz
riif
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Office Equipment

Toshiba offers various semiconductor devices for motor applications that embody its unique motor control
technologies. These devices make it possible to optimize high-precision, high-speed motor control for office
equipment applications.

I Application Example: Printer
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I Product Lineup
Applications (MFP) Semiconductor Recommended Devices Features End-Product Examples

Microcontrollers

ARM Cortex-M3 core (64 MHz max), 18 serial channels, Sixteen 16-bit timer channels,

TMPM362 Consumer Electronics Control (CEC) interface, remote control preprocessor
ARM Cortex-M3 core (80 MHz max), multipurpose timer suitable for various motor and
TMPM369 IGBT control, USB, USB Embedded Host, dual AD converter, programmable motor driver
(PMD), CAN, EtherMAC
TMPM461 ARM Cortex-M4F core (120 MHz max), multipurpose timer suitable for various motor
TMPM462 and IGBT control, 3 DMA units, 20 serial channels, CEC interface, remote control

preprocessor, large-capacity memory

Multifunction printers,
printers,

audio-visual (AV) equipment,
digital equipment,

PC peripherals,

industrial equipment,
networking equipment,
office equipment

TB62211,TB62214A
TB62215A,TB62262

Clock input, micro-stepping drive (1/4 step)

TB67S102A

Clock input, micro-stepping drive (1/4 step), ADMD

TB62210, TB62218A

Phase inputs, micro-stepping drive (1/4 step)

Srgie Gl Stepping TB62213A,TB62261
Section Mcztgi’ Elral‘:frs TB67S101A,TB675261 Phase inputs, micro-stepping drive (1/4 step), ADMD
P TB62269 Clock input, micro-stepping drive (1/32 step) Plain paper copiers (PPCs),
TB67S109A, TB67S269 | Clock input, micro-stepping drive (1/32 step), ADMD 5;'{’1‘;?;; rfg;cﬂ?“?e@";;ms
TB675289** Clock input, 50 VV/3.0 A, micro-stepping drive (1/32 step), AGC amusement equipment,
TB67S508** Clock and phase inputs, 40 V/3.0 A, micro-stepping drive (1/4 step), ACDS, ADMD g:;dkrﬁggerr:,co ition
) TB67S141 Phase input interface, 84 V/3.0 A, micro-stepping drive(1/4 step) machines, etc. 9
Mgfrpglr?\?ers TB67S142 Clock input interface, 84 V/3.0 A, micro-stepping drive (1/4 step)
(Unipolar) TB67S149 Clock input interface, 84 V/3.0 A, micro-stepping drive (1/32 step)
TB67S179* Clock input, 80 VV/1.5 A, micro-stepping drive (1/32 step)
; ) Phase inputs (TC78S121), Clock input (TC78S122), micro-stepping drive (1/4 step),
Stgﬁf’s'ﬂgM’\g?;?Bac;’ff/ TC78S121,TC785122* Four on-chip H-bridge channels allow control of either up to four brushed DC motors
or up to two stepping motors.
TMPMO036, TMPMO037 ARM Cortex-M0 core (20 MHz max), DMA (2 units in TMPMO36, 1 unit in TMPMO037),
> bit-banding i i . . Multifunction printers,
TMPM36B ARM Cortex-M3 core (80 MHz max), multipurpose timer, suitable for various motor and printers,
IGBT control, PMD, 2 DMA units, remote control preprocessor audio-visual (AV) equipment,
Mi troll ARM Cortex-M4F core (120 MHz max), digital equipment,
erocontrolers TMPM46B Integrated SLC NAND Flash controller, security feature, PC peripherals,
large-capacity memory (Flash 1 MB/RAM 514 KB) lndtusmkfa\I equipment, t
TMPM461 ARM Cortex-M4F core (120 MHz max), multipurpose timer, suitable for various motor gg‘igg re(;rl]?prenqeur:?men !
an control, units, 20 serial channels, interface, remote control
TMPM462 d IGBT I, 3 DMA units, 20 serial ch Is, CEC interf |
preprocessor, large-capacity memory
;Eg%g];ir?gzezzygé Clock input, micro-stepping drive (1/4 step)
TB67S102A Clock input, micro-stepping drive (1/4 step), ADMD
Stepping ;gggg}g’l_\-r?-g%%;%’:‘\ Phase inputs, micro-stepping drive (1/4 step)
s
ggﬁgﬂg{m Motg_r leivefs TB67S101A, TB67S261 Phase inputs, micro-stepping drive (1/4 step), ADMD
Control Section (Bipolar) TB62269 Clock input, micro-stepping drive (1/32 step)
TB67S109A, TB67S269 Clock input, micro-stepping drive (1/32 step), ADMD Plain paper copiers (PPCs),
TB67S289** Clock input, 50 /3.0 A, micro-stepping drive (1/32 step), AGC printers, fax machines,
TB67S508" Clock and phase inputs, 40 V/3.0 A, micro-stepping drive (1/4 step), ACDS, ADMD ‘;ﬁ;‘gs'ggn g’;cgéﬁ?;m’g';"s
_ TB67S141 Phase input interface, 84 V/3.0 A, micro-stepping drive(1/4 step) card readers, ’
Mgttgrpl?)lrri]\?ers TB675142 Clock input interface, 84 V/3.0 A, micro-stepping drive (1/4 step) Ena;ckhirg: ";%09”'“0”
(Unipolar) TB67S149 Clock input interface, 84 /3.0 A, micro-stepping drive (1/32 step) T
TB67S179* Clock input, 80 VV/1.5 A, micro-stepping drive (1/32 step)
TB6568, TB6643 Single full bridge, direct PWM control
TB6569, TB6641 Single full bridge, emergency output, Direct PWM control, Constant-current PWM control
Mot%:ulgnvers TB67H303 50 V/10.0 A, Direct PWM control, Constant-current PWM control, Standby function
TB67H400A 50 V/2.5 A, dual-bridge, Large mode
TB67H410 50 V/2.5 A, dual-bridge, Large mode

*: New product
**: Under development



I Product Overview

50-V/2.0-A Bipolar Stepping Motor Drivers
(TB67S261FTG, TB67S265FTG, TB67S269FTG)

® Full-, half- and quarter-drive modes (except TB67S5265), 1/8-step drive mode (only TB67S5269), 1/16-step drive mode (only TB675269),

1/32-step drive mode (only TB67S269)
@ Qutput Ron: 0.8 Q typ. (high side + low side)

® Thermal shutdown (TSD), overcurrent detection (ISD), VM power-on reset (POR)

® Supports a clock input and a phase-input interface
® Package: WQFN48

84-V/3.0-A Unipolar Stepping Motor Drivers

(TB67S141FTG/HG/NG, TB67S142FTG/HG/NG, TB67S145FTG, TB67S149FTG/FG/HG)

® Requires no current-sensing resistor

® Full-, half-, quarter-drive modes (except TB67S145), 1/8-step drive modes (TB67S149), 1/16-step drive mode (TB67S149), 1/32-step drive

mode (TB67S5149)
® Output Ron: 0.25 Q typ.

® Thermal shutdown (TSD), overcurrent detection (ISD), VM power-on reset (POR)

® Supports a clock input and a phase-input interface
® Packages: WQFN48, HSSOP28, HZIP25, SDIP24

80-V/1.5-A
Unipolar Stepping Motor Driver
(TB67S179FTG)
® Absolute maximum ratings: 80 V/1.5 A
® The integrated ACDS eliminates the need for current-sensing resistors.
® Micro-step (1/32-step) control
® QOutput Ron: 0.5 Q typ.
® Supports a clock input interface
® Thermal shutdown (TSD), overcurrent detection (ISD), power-on reset (POR)
® Small package: VQFN48

50-V/2.5-A
Two-Channel Brushed DC Motor Drivers
(TB67H410FTG/NG)

® Absolute maximum ratings: 50 V/2.5 A

e Configurable as a 5.0-A single-channel brushed DC motor driver in
Large mode

® Output Ron: 0.8 Q typ. (high side + low side)

® Thermal shutdown (TSD), overcurrent detection (ISD), power-on reset
(POR)

® Packages: VQFN48/SDIP24
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Industrial Applications

Toshiba offers motor solutions for industrial applications that require high current, quick control and high accuracy.

I Application Example: Currency Counter

-
Banknote
. Conveyor
Scanner Sensor Motor Driver System
Motors
Banknote
LED Driver Motor Driver Store
Motor
System Control
MCuU
Speaker Amplifier
LCD Touch Screen Driver Relay
|\
I Product Lineup
Applications Semiconductor Recommended Devices Features End-Product Examples
TB67S141 Phase input interface, 84 V/3.0 A, 1/4 step
TB67S142 Clock input interface, 84 V/3.0 A, 1/4 step
Mftfrpglrri]vgers TB67S145 Serial input interface, 84 V/3.0 A, 1/2 step
(Unipolar) TB67S149 Clock input interface, 84 V/3.0 A, 1/32 step
TB67S158 Various interface modes, 80 V/1.5 A, 2 channels, 1/2 step
TB67S179* Clock input interface, 80V, 1.5 A, 1/32 step
TB62261 Phase input interface, 40 V/1.8 A, 1/4 step
TB62262 Clock input interface, 40 V/1.8 A, 1/4 step
TB62269 Clock input interface, 40 V/1.8 A, 1/32 step
TB67S213 Phase input interface, 40 V/2.5 A, 1/4 step
TB67S215 Clock input interface, 40 V/2.5 A, 1/4 step
TB67S5261 Phase input interface, 50 V/2.0 A, 1/4 step Currgncy counters,
TB67S265 Serial input interface, 50 V/2.0 A, 1/2 step banking terminals,
- - industrial weaving machines,
) TB67S269 Clock input interface, 50 V/2.0 A, 1/32 step sewing machines,
M;‘jfg‘:\?ers TB67S101A Phase input interface, 50 V/4.0 A, 1/4 step erndbroidery mte‘ichinesth
- - surface-mounting machines,
(Bipolar) TB67S102A Clock input interface, 50 V/4.0 A, 1/4 step POS systems, ¢
TB67S103A Serial input interface, 50 V/4.0 A, 1/32 step ticket-vending machines,
TB67S105 Serial input interface, 50 V/3.0 A, 1/2 step amusement equipment
TB67S109A Clock input interface, 50 V/4.0 A, 1/32 step
Motor Controller
TB6600 Clock input interface, 50 V/5.0 A, 1/16 step
TB67S209* Clock input interface, 50 /4.0 A, micro-stepping drive (1/32 step)
TB67S289* Clock input interface, 50 V/3.0 A, micro-stepping drive (1/32 step), AGC
- Clock and phase inputs, 40 V/3.0 A, micro-stepping drive (1/4 step),
TB67S508 ACDS, ADMD
TB67H301 40V/3.0 A
Brush TB67H302 50V/5.0 A, 2 ch
rus
Motor Drivers TB67H303 50 V/10 A
TB67H400A 50 V/4.0 A, 2 ch *In Large mode (single channel): 50 V/8.0 A
TB67H410 50 V/2.5 A, 2 ch *In Large mode (single channel): 50 V/5.0 A
Direct drive of an IGBT or a power MOSFET
TLP5214,TLP5754 Peak output current: 4.0 A, Isolation voltage: 5 kVrms
Overcurrent protection (TLP5214), rail-to-rail output (TLP5754)
Direct IPM drive, Supply voltage: 4.5V to 30 V
TLP2345,TLP2348 High speed: 10 Mbps, Small SO6 package, active-high .
Photocounlers IPM input (TLP2345), active-low IPM input (TLP2348) Ge"era"Pl;,;Pose inverters,
P Direct IPM drive, Supply voltage: 4.5 V to 30 V, Isolation voltage: 5 kVrms, ﬁ%ﬁgﬁ;g;ﬁ% machines
TLP2745,TLP2748 high speed: 10 Mbps, SO6L package with a creepage distance of 8 mm,
active-high IPM input (TLP2745), active-low IPM input (TLP2748)
Motor phase current sensing, bus voltage sensing, 5-kVrms isolation voltage,
TLP7820, TLP7830 SOB8L package with 8-mm creepage distance, analog output (TLP7820),
digital output (TLP7830)

*: New product
**: Under development
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I Product Overview

84-V/3.0-A Unipolar Stepping Motor Drivers
(TB67S141FTG/HG/NG, TB67S142FTG/HG/NG, TB67S145FTG, TB67S149FTG/FG/HG)

® Requires no current-sensing resistor

o Full-, half- and quarter-drive modes (except TB67S145), 1/8-step drive mode (only TB67S149), 1/16-step drive mode (only TB67S5149), 1/32-step drive
mode (only TB675149)

® Output Ron: 0.25 Q typ.

® Thermal shutdown (TSD), overcurrent detection (ISD), VM power-on reset (POR)

® Supports a clock input and a phase-input interface

® Packages: WQFN48, HSOP28, HZIP25, SDIP24

l 80-V/1.5-A Dual Unipolar Stepping Motor Drivers (TB67S158FTG/NG)
@ Constant-voltage drive

® Output Ron: 0.5 Q typ.

® Thermal shutdown (TSD), overcurrent detection (ISD), VM power-on reset (POR)

® Supports a clock input, a serial input and a parallel-input interface

® Packages: WQFN48, SDIP24

50-V/4.0-A Two-Phase Bipolar Stepping Motor Drivers
(TB67S101AFTG/FNG/NG, TB67S102AFTG/FNG, TB67S103AFTG, TB67S109AFTG/FNG, TB67S105FTG)
® High-efficiency constant-current control (Advanced Dynamic Mixed Decay)
® Full-, half- and quarter-step drive modes (except TB67S105), 1/8-step drive mode (TB67S103A, TB67S109A), 1/16-step drive mode (TB67S103A,
TB67S109A), 1/32-step drive mode (TB67S103A, TB67S109A)
® Output Ron: 0.49 Q typ. (high side + low side) * TB67S105: 0.6 Q typical
® Thermal shutdown (TSD), overcurrent detection (ISD), VM power-on reset (POR)
® Supports a clock input, a serial input and a phase-input interface
® Packages: WQFN48, HTSSOP48, HZIP25, SDIP24

| 50-V/5.0-A Bipolar Stepping Motor Drivers (TB6600FG/HG)
® Full-, half-, quarter-, 1/8- and 1/16- step drive modes

® Output Ron: 0.4 Q typ. (high side + low side)

® Thermal shutdown (TSD), overcurrent detection (ISD), VM power-on reset (POR)

® Supports a clock input interface

® Packages: HQFP64, HZIP25

l 50-V/10.0-A Large-Current Brushed DC Motor Driver (TB67H303HG)
@ Output Ron: 0.2 Q typ. (high side + low side)

® Thermal shutdown (TSD), overcurrent detection (ISD), VM power-on reset (POR)

® Package: HZIP25

11



Motor Control Solutions

Toshiba's extensive portfolios of microcontroller units (MCUs),
motor control drivers (MCDs), intelligent power devices (IPDs)
provide optimal motor control solutions for diverse customer needs.

I Drive and Control Solutions for 3-Phase Brushless DC Motors

1. Commutation mode: Selectable from square- and sine-wave commutation modes
+120-degree square-wave commutation: Suitable to make the system organization simple
+150-degree square-wave commutation: Provides quiet motor operation
-Sine-wave commutation: Provides very quiet motor operation

2. Sensors: -Sensored: Incorporates a Hall IC or Hall elements to make it easy to respond to load variations
-Sensorless: Suitable to make the system organization simple

3. Combination: Selectable from MCUs and MCDs:
*MCUs: Finely adjustable under software control

-MCDs: Requires no software development

Toshiba’s unique motor drive technology provides high efficiency and
quiet motor operation.

Cooling fan

Brushless DC
Sensor less Sine wave

® Refrigerators

Indoor fan

----- Iggggzz 02 Brushless DC
v TPD4152F

TB67B008

Sine wave

® Air conditioners TB67B000
TB6551
TB6584

Damper/pump

Brushed DC

TB6552
TC78H610
TC78H620

o = Louver/
cleaning unit

Brushed DC

TC78S600
TC78H610
TC78H620

Outdoor fan

Compressor

[ Brushless DC ]

( Brushless DC ]
TPD4204F

TPD4207F

[ Vector control MCU ] [ Vector control MCU J
TMPM374 © Washi hi TMPM370/372/375
TMPM375 ashing machines

Compressor

( Brushlessbc | Brushless DC

TPD4204F
( Vector control MCU J

TMPI470

TMPM370/374/375 TB6575
TB6588




Example of Three-Phase BLDC Motor Co

+ High-efficiency model using lead angle control
= InPAC helps improve efficiency without the need for tuning.

- Sine-wave output or sensorless motor

For low-voltage motors
(rated at upto 50V and 1 to 5 A)

drive models are also available.
| .

Low-

+ High-performance vector control model

Microcontrollers Designed for

Motor Applications

VE+

TMPM37AFSQG
TMPM375FSDMG

TMPM372FWUG
TMPM373FWDUG
TMPM374FWUG

VE

TMPM370FYDFG
TMPM370FYFG
TMPM376FDDFG
TMPM376FDFG
TMPM470FDFG
TMPM470FYFG
TMPM470FZFG
TMPM475FDFG
TMPM475FYFG
TMPM475FZFG

A-VE

5.5

- High-efficiency model using lead angle

control

- Sine-wave output or sensorless motor

drive models are also available.

L

MCDs (Drivers) Voltage

Motor

1 TB6633FNG/AFNG External input
TB67B001FTG/
AFTG
25 TB67B008FNG/AFNG/ Sensorless
BFNG/CFNG Square-wave Ao
3 | TB67B00SFTG/AFTG/
BFTG/CFTG
36 TC78B015BFTG/CFTG**
40 TC78BO16FTG s InPAC Hall sensors
45 18 | TB6585FG/AFTG NeMAYE T a o
50 2.5 TB6588FG Square-wave | External input | Sensorless

For high-voltage motors
(rated at 250 to 600V and 0.7 to 5 A)

High-
Voltage

IPDs (180-Degree Commutation)

v

Motor

] TPD4123AK
TPD4123K

5 TPD4144AK
500 TPD4144K
25 TPD4206F

3 TPD4135AK
TPD4135K
25 TPD4204F
600 5 TPD4207F

MCDs (Controllers)

TB6575FNG

12

Square-wave Sensorless

TB6551FAG
TB6556FG

18

TB6584FNG/AFNG

External input

Sine-wave
Auto

Depends | TB6586FG/AFG/BFG

Square-wave | External input

on output
circuitry

TB6631FNG
TB6634FNG

30

TB6603FTG
TB6604FTG
TB6605FTG

Hall sensors
Auto

Sine-wave | External input

Auto

+High-voltage IPDs

High-

+High-voltage MCDs

v

IPDs (120-Degree Commutation)

Voltage

Motor
250 TPD4151K
500 1 TPD4142K Square-wave
TPD4146K
TPD4152F
600 0.7 TPD4152K Square-wave

High-

MCDs (Drivers)

Voltage
Motor

v

Sine-wave
Square-wave

TB67B000HG

**: Under development
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Brushless Motor Drivers

Simply configurable auto lead angle control provides high efficiency.

I Latest Motor Drive Technology - Intelligent Phase Control (InPAC)

INPAC is the state-of-the-art motor control technology developed by Toshiba.
It delivers high efficiency by automatically optimizing motor current and voltage phases.

I High efficiency High efficiency: INPAC maintains the maximum efficiency regardless
of the rpm of a motor.

Maintains high efficiency regardless of the
9 v reg Example: At 3,750 rpm, InPAC reduces supply current by approx. 10%, compared with the

motor rpm, load torque and supply voltage b . i
? ) q ) PRl ge by conventional fixed lead angle control (benchmarked by Toshiba).
automatically optimizing motor current and

voltage phases

900 ‘ [ |

Simply configurable auto lead 800 Fixed lead angle control: '
Lowest supply current at low rpm
angle control 700
| \ AN
s

-

P

600 {

Reduces the number of external components Fixed lead angle mode:

500 H Lowest supply current at high rpm
N
400 N\

300 \\
200
100 f:: ; Lower is better

0 1000 2000 3000 4000 5000 6000
Rotation speed (RPM)

///

InPAC mode |

necessary for lead angle control and eliminates

the need for setup and tuning according to the

operating state of a motor

Power supply current (mA rms)

Lead Angle Control Efficiency Effort Required for Tuning
Conventional technology Low: Except for the target rpm High: Tunable only for a specific rpm
InPAC High: Automatically configured for the best setup Low: No tuning required

Quiet and high-efficiency motor control using original high-performance motor drive technology

I 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.

Controller
I Product Lines Driver
g;?‘z""a"e TB67B000
TB6584, TBE584A TB6634
High-Voltage _—
Applications TB6551 TB6556 TB6631
TB6586
TB6575
development
TC78B015B/C
24-V Applications [ g:'i’fé""a"e TB6585 TB6605 TC78B016 \
TB6588
& TB67B001
12-V Applications TB6633 TB67B008
TC78B002 - TC78B006

14
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I Product Overview

500-V Sine-Wave BLDC Motor Driver wo |l B e [ ||| | — %:f
(TB67B000HG)

® High-voltage sine-wave driver(Absolute Maximum Ratings:
500 V/2.0 A, sine- and square-wave drive)

® | ead angle control(via an external input) - -

@ Motor speed control via an analog voltage input ; - }JK:}

® On-chip power supply for Hall sensors and Hall ICs

® Motor lock protection

® Through-hole package: HDIP30

Sine-Wave, PWM-Drive 3-Phase
BLDC Motor Driver with InPAC

(TC78B016FTG) e |37
® Absolute maximum ratings: 40 V/3.0 A veee E‘k;" Fotnce e
® Three-phase full-wave drive / sine-wave PWM drive whear
® Integrated Intelligent Phase Control (INPAC) e !
® |ntegrated Hall amplifier (Both Hall elements and Hall ICs are
supported.) V“EG% o ﬂ ot =
@ Motor lock protection 3 e ) - |Pre-driver 8
® Supply voltage supervisor, overcurrent detection (ISD),
thermal shutdown (TSD), undervoltage lockout (UVLO), 1 F . EEE FEI} iﬁs
integrated current limiting circuit (external resistor required) e ,,e:::cy |
® Small package: WQFN36 § A ,_ A

VREG¥

Single-Phase Pseudo-Sine-Wave

Lock detection
select

BLDC Motor Driver (TC78B002FTG/FNG) s e 2 |
® |deal for use with a 12-V power supply (Absolute maximum | L [Direoion o rtation control |-=|

Clock generation '—v

rating: 18 V/1.5 A)
® Capable of driving a BLDC motor with a sine wave by e o]
shaping the commutation waveform i
® Motor speed control via an analog voltage input VRWCCR TSGT)TPGND Qrsrer
® On-chip 5-V regulator ] e CEIGP
® Motor lock protection
® Small packages: WQFN16, SSOP16

>—+-H

Hi

® Product Lineup

Phases Type Maximum Ratings| Sensor type | Commutation Lead Angle Control
Part Number i ) . | Hall Auto Package
Phanse|Phise | tater | Driver | Dver VO(I{/a)ge Cu(far‘)ent S Slr?gjt‘;' Square|  Sine Eﬁ%mal “‘,’Jgf”‘ (r;fr#tlgs) (|r?§k%) ’

TB6551FAG [ [ 12 | 0.002 [J [J [J SSOP24
TB6556FG [ J [J 12 0.002 [ [ [ [ SSOP30
TB6575FNG [ [ 5.5 0.02 [ ] [ ] [ ] SSOP24
TB6584FNG/AFNG [ J [J 18 0.002 [ [ [ [ SSOP30
TB6585FG/AFTG [ [ 45 1.8 [ [ [ [ HSOP36/QFN48
TB6586FG/AFG/BFG [ J [J 18 0.002 [ J [J [ J SSOP24
TB6588FG [ [ 50 2.5 [ [ [ HSOP36
TB6603FTG [ J [ J 30 0.02 [ J [ J [ QFN36
TB6604FTG [ J [ 30 0.02 [ [ [ QFN48
TB6605FTG [J [J 30 0.02 [ J [ J [J [ QFN36
TB6631FNG [ J [J 18 0.002 [ [ [ [ SSOP30
TB6633FNG/AFNG [ [ 25 1.0 [ [ [ SSOP24
TB6634FNG [ J [J 18 0.002 [ [ [ [ SSOP30
TB67B000HG [ [ 500 2.0 [ [ [ [ HDIP30
TB67B001FTG/AFTG [J [J 25 3.0 [ [ [J [ QFN36
TB67B008FNG/AFNG/BFNG/CFNG [ [ 25 3.0 [ [ [ [ SSOP24
TB67B008FTG/AFTG/BFTG/CFTG [ [ 25 3.0 [ [J [J [J QFN24
TB67Z800FTG [ ] [ ] 25 3.0 QFN36
TC78B002FTG/FNG [ [ 18 1.5 [J [J [J [J QFN16/SSOP16
TC78B006FNG/AFNG/BFNG/CFNG ) [J 40 0.02 [J [ [J SSOP16
TC78B006FTG/AFTG/BFTG/CFTG [ [ 40 0.02 [ [ [ QFN16
TC78B016FTG * [ J [ J 40 3.0 [ J [ J [ [ [J QFN36
TC78B015BFTG/CFTG * [ [ 36 3.0 [ ] [ [ [ QFN36

*: New product
**: Under development
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BLDC Motor Drivers (High-Voltage)

Toshiba offers high-voltage brushless DC motor drivers fabricated with its
proprietary high-voltage silicon-on-insulator (SOI) process.

I Intelligent Power Devices (IPDs): High-Voltage PWM Brushless Motor Drivers

I Features

@ High withstand voltage due to the use of the SOI process and trench isolation structure
® Available with ratings from 250 V to 600 V and 0.7 Ato 5.0 A

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

I Packages
e DIP26
Control and high-voltage pins are placed on the opposite sides of a small DIP package with a body thickness of 3.6 mm.
© HSSOP31/SOP30
Control and high-voltage pins are placed on the opposite sides of a surface-mount package with a body thickness of 2.0 mm.

m 120-Degree Commutation = 180-Degree Commutation

* Variable-speed brushless motor drive via the Hall sensor or Hall IC inputs * Sine-wave drive in combination with a controller
* The TPD4123K, TPD4134K and TPD4135K are pin-compatible and

interchangeable according to the motor ratings.

15V

éssw camCs T BSV.
BSW
Vee Microcontroll Vi
licrocontroller 7V 8
— Gnder-| [Under-|[Uncer-
R Regulator [emees]
AL L L c6 071 [Lockout]|[Lockout] [Lockout
R3: cifedcd Fr—— TET
igh-Side a3
o
ad 5 Level-Shifting }JKEJKE
<L g Driver ol
- Thermal 3
|| Divider Logic v [ £ [ Control IC J,{L‘i{,’;‘;’;‘n <Y M
W 2 ||| TBess1FG Input
) TBE556FG Protection
Low-Side & [T TBe584FNG Logic
Driver 3 Low-Side
. e Driver
Rotation -
Puse R PWM s
Bl 5 <ist | z
Command
. Triangular
S— m .

I Product Lineup
® 120-Degree Commutation

Features
Part Number Ratings Package Three-Phase Distribution Overcurrent Thermal Undervoltage
PWM Circuit Protection Shutdown Protection
TPD4151K 250V/1A DIP26 Y Y Y Y
TPD4142K 500V/1A DIP26 Y Y Y Y
TPD4142K/46K 500V/1A DIP26 Y Y Y Y
TPD4152K/F* 600V/0.7A DIP26/HSSOP31 Y Y Y Y
© 180-Degree Commutation (used in tandem with a driver IC)
Features
Part Number Ratings Package Three-Phase Distribution Overcurrent Thermal Undervoltage
PWM Circuit Protection Shutdown Protection
TPD4123K 500V/1A DIP26 Y Y Y
TPD4123AK 500V/1A DIP26 Y Y
TPD4144K 500V/2A DIP26 Y Y Y
TPD4144AK 500V/2A DIP26 Y Y
TPD4135K 500V/3A DIP26 Y Y Y
TPD4135AK 500V/3A DIP26 Y Y
TPD4204F* 600V/2.5A SOP30 Y Y Y
TPD4206F* 500V/2.5A SOP30 Y Y Y
TPD4207F* 600V/5A SOP30 Y Y Y

*: New product
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Photocouplers

Toshiba’s extensive portfolio of high-performance IC and
other types of photocouplers provides total solutions for inverter systems.

I High-Performance IC-Output Photocoupler Series

Toshiba offers a smart IGBT gate driver with protection features and a high-precision optically isolated isolation amplifier
fabricated with the latest 0.13-um BiCD process.

I IGBT/MOSFET-Drive Photocoupler with Overcurrent Protection (TLP5214)

The TLP5214 monitors the saturation voltage, Vceesat), of an IGBT and shuts down its output when Vcesat) exceeds 6.5 V typical in the
event of an overcurrent condition.

Additionally, the TLP5214 is housed in the thin SO16L package and provides active mirror clamping, rail-to-rail
output and other features, reducing the number of external components compared with that previously required.
This helps reduce bill-of-material (BOM) costs and board size. Despite the low-profile package, the TLP5214
provides a clearance distance of 8 mm and guarantees an isolation voltage of up to 5 kVrms, making it suitable
for applications requiring higher insulation performance.

® \/cE(sat) detection and shutdown protect an IGBT/MOSFET in the event of overcurrent.
® The FAULT signal is fed back to the controller at high speed.

® Active mirror clamping prevents IGBT/MOSFET failures due to mirror current. S-O;6L
@ A rail-to-rail output reduces power loss.
® Maximum output peak current: 4.0 A
® Propagation delay (tpHL / tpLH): 150 ns max Soft Shutdown Waveform Example
TLP5214
O
Anode | l
LEDa » # (e vely L
(W
‘I E VAVAVA #DIDES.AT T o
e Cathode | e
% : VDESAT '|' Cblank VCE-)'/'
= __
S SHIELD Vee W—— Ilf} Ilﬁ}
= Rpull-
FAULT Signal vouwe | T down —

| | |
m@ Conditions:

VLED IF=10mA, Vcc=30V,Ra=10Q, Ca=25nF, Ta=25C
IF: 10 mA/div, Vo: 10 V/div, VDESAT: 2 V/div, 1 us/div

I High-Precision Isolation Amplifier with a High-Performance ASAD Converter (TLP7820)

Typical AC servo inverters for industrial applications require feedback of the motor current. Therefore, the signal lines of a CPU or an
MPU that control inverter circuitry at low voltage must be isolated from the current lines of a three-phase motor that operate at high
voltage.

Toshiba's optically isolated isolation amplifier, the TLP7820, provides a solution for this requirement. The TLP7820 has an analog-output
delta-sigma AD converter.

- . 1:VDD1
1 | 8 2:VIN+
| Features - ! o, e
® Exhibits primary-side current consumption of only 9 mA typical and 2 ! 7 4GND1
thus helps to reduce the size of power supplies 3[ | i s ngl'ﬁ
@ Unique test mode that makes it possible to monitor internal ] :
g st p a[] Pt ]5  7:VOUT+ S08L
characteristics SHIELD 8:vDD2

® Housed in the thin SO8L package and thus can be soldered on the

backside of a PCB
Inverter Circuit Application Example
PaCKage SOs8L AC Isolat_ipn Isolat_ign
Product height (max) 2.3 mm 200 V to— Bus z Amplifer Ampier
ro . = B o ' i}
: : oovi— 5 | [NGIE | (17 (N5 CORf| B || I
Operating temperature -40to 105°C 5 Sensing o g =h
= e [
] Isolation ! T |
Input voltage range +200 mV § Amplfier |4 — We— M
- 2 L
Gain 8.2(typ.) 8 EE‘] : %ﬁ 5y l:lJ l:lJ DJK} Isolation
= {0 Amplifier
Gain error (Ta = 25°C) +0.5/+1/+3% [ 4= =h
= H u)
Primary-side current L - . E% @3
consumption 12 mA(max) i
Input offset voltage 0.9 mV(typ.) _ 6l - |
Isolation voltage 5000 Vrms <
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Microcontrollers

Wide spectrum of motor control MCUs

I Microcontrollers Designed for Motor Applications

Toshiba's product portfolio includes 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 several kinds of PMD microcontrollers: those with an ARM Cortex-M3 core that feature an integrated Vector Engine (VE),
those with an ARM Cortex-M4F core that provide an Advanced Vector Engine (A-VE), and those with an 8-bit TLCS-870/X or
TLCS-870/C1 core that provide sine-wave commutation via interrupts raised every 60° electrical rotation.

I Roadmap
A EOM

Mass production KG

ROM
Under development™ vz

ROM
Planned** PKG

Vector Control
Cortex®-M4F @ 160MHz

Cortex-M3@80MHz Cortex-M4F @ 120MHz
TMPMS72 . &3 TMPM470. | S8
TMPM373 B Cortex®-M3@40MHz TMPM475 e
TMPM374 2% TMPM37A %5,
TMPM376 Soopin Cortex-M3@40MHz
TMPM370 Toomin TMPM375 s

Scheduler Enhanced Correction lew functions for single-
Extension Feature shunt motor control

i Cortex®-M3@80MH
Sine-Wave and ortex 2z

Square-Wave SITETE

Cortex®-M3@40MHz
Control
TMPM380, | izessia

TLCS-870/C1 @8MHz
TMP89FM82 oo
|

I Vector Engine (VE) **: Under development

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

CPU: ARM Cortex-M3 Vector Engine (VE) Programmable Motor Driver (PMD)

} Current Control } | Output PWM Gen. | *
Speed Control dg-to-UVW Conversion

| peed Lontro ‘ Sampling Trigger Gen. |

Sampling Timing Calculation |
* Output Interfacing

| Position Estimation | 12-Bit ADC

4 Input Interfacing' < Sampling Control
UVW-to-dg Conversion Current Detection Unit

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.

For details, visit our website.

Vector Engine https://toshiba.semicon-storage.com/ap-en/product/microcomputer/lineup/arm-micon/tx03-series/function/vector-engine.html
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New Products: TXZ Family

l TXZ3 Series M3H Group MCUs with ARM® Cortex®-M3 Core

Extensive lineup of standard MCUs featuring low power consumption and high functionality

I Features
@ High-performance ARM Cortex-M3 core with a clock rate of up to 80 MHz (" AR )
ARM Cortex-M core recognized as a de facto global standard. CortexMma ~ MPU el HDIC
® Extensive memory and packaging options G
Sl BETC RMC DAC
The TXZ family is offered with a wide range of memory and packaging options to simplify your 32KB-2MB
selection process. Dgtg 2F||(aBSh AENG Timer UART
® General-purpose microcontrollers suitable for a variety of applications
Suitable for motor control, commercial and industrial applications. 2?;5’\4 PMD SPI/SIO 12C
Incorporates AD converter, DA converter, UART, timer, 1°C controller, SPI/SIO and motor \_ )
controller blocks.
Application examples
General commercial and
industrial equipment
Note: This table includes microcontrollers being planned and developed and is therefore subject to change without notice.
For details, visit our website.
https://toshiba.semicon-storage.com/ap-en/product/microcomputer/lineup/arm-micon/txz3-series.html
l TXZ4 Series M4K Group MCUs with ARM® Cortex®-M4 Core
Motor control MCUs incorporating all functions and peripherals necessary for motor control
I Features
@ High-performance ARM Cortex-M4F core with a maximum clock rate of 160 MHz (" )
ARM Cortex-M core recognized as a de facto global standard. ARM Cortex-MAF WDT FIZbitADC
® Advanced motor control engine and high-precision analog circuitry
. o Codeflash — yipy POR AVE+
Advanced Vector Engine Plus (A-VE+)/Advanced Encoder Input Circuit (A-ENC), 64KB-128KB
High-speed 12-bit AD converter, op-amp. GEe W o ST
® Safety functions (IEC 60730), dynamic RAM analysis
IEC 60730-compliant ROM, RAM, AD and clock tests. %ﬁ?ehlll( A-PMD OFD NBD I/F
Non-Break Debug (NBD) interface for dynamic RAM analysis using RAMScope. 4 Y,

Application examples

General applications with motors
(air conditioners, washing machines, refrigerators, power-assisted bicycles, etc.)

\

Note: This table includes microcontrollers being planned and developed and is therefore subject to change without notice.

For details, visit our website.
https://toshiba.semicon-storage.com/ap-en/product/microcomputer/lineup/arm-micon/txz4-series.html
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Microcontrollers

MCUs with a Vector Engine for High-Precision Brushless DC Motor Control

I Microcontroller with Vector Engine (M370/M470 Group)

I Features
® Toshiba's original Vector Engine (VE)
+High-speed processing using dedicated hardware
® Supports a commonly used single 5-V power supply
+ Allows the reuse of the conventional platform

I Specification Overview
® High-performance Cortex-M3 core with a clock rate of up to

80 MHz (M370 Group)

Cortex-M4F core with a clock rate of up to 120 MHz (M470 Group)
® |ntegrated motor control circuitry

-Vector Engine (VE)

+AD converter

-Programmable Motor Driver(PMD)

® Available in various packages
(SSOP30, VQFN32, LQFP44, LQFP48, LQFP64, LQFP100, QFP100)

Evaluation Kit

TMPM370 TMPM375

=~

IAR System AB

TMPM475

TMPM37A

ESP Co,, Ltd.

(&

@ Product Lineup

I TMPM475
with Advanced Vector Engine (A-VE)

® High-performance and low-power-consumption Cortex-M4F core

with a maximum clock rate of 120 MHz
® Motor control circuits (A-VE, ADC, PMD)
® High-speed flash memory programming
® CAN controller

Cortex-M4F Core
+ Single-precision floating-point unit (FPU)

- Operating voltage: 4.5 to 5.5 V (single power supply, on-chip voltage

regulator)
+Maximum operating frequency: 120 MHz
- On-chip memory: Flash ROM: 256 KB/384 KB/512 KB
SRAM: 18 KB/34 KB

+ Debug units: JTAG/SWD/SWV 4-bit-wide trace

- Low power consumption:
Clock gear (1/2, 1/4, 1/8 and 1/16 frequency division)
Standby modes (IDLE/STOP)

- On-chip high-speed oscillator: 10 MHz

Peripheral Units
+ Advanced Vector Engine (A-VE): 2 channels
+PMD: 2 channels
+12-bit AD converter: 2 units (with a conversion time of 1 us)
+ Advanced Encoder (A-ENC): 2 channels
+16-bit timer: 10 channels
+UART/SIO: 4 channels
+12C/SIO: 1 channel
+DMA: 32 channels (1 unit)
+CAN 2.0B controller: 1 unit
+Watchdog timer (WDT): 1 channel
- Oscillation frequency detection (OFD) circuit: 1 channel
- Power-on reset (POR)
- Voltage detection (VLTD) circuit

Application Examples

Maximum Operating Motor 12-Bit Encoder
Part Number Frequency ROI\(/IéI;I)a i) Controller AD Converter Input Logic ?Q\T I/O(;c;rts Package
(MHz) (ch) (Conversion Time) (ch)

TMPM370FYDFG 80 256 2 22 (2 us) 2 76 QFP100
TMPM370FYFG 80 256 2 22 (2 us) 2 76 LQFP100
TMPM372FWUG 80 128 1 11 (2 us) 1 53 LQFP64
TMPM373FWDUG 80 128 1 7 (2 us) 1 37 LQFP48
TMPM374FWUG 80 128 1 6 (2 us) 1 33 LQFP44
TMPM376FDDFG 80 512 2 22 (2 us) 2 82 QFP100
TMPM376FDFG 80 512 2 22 (2 us) 2 82 LQFP100
TMPM375FSDMG 40 64 1 4 (2 us) 1 21 SSOP30
TMPM37AFSQG 40 64 1 5 (2 us) 13 VQFN32
TMPM470FYFG 120 256 2 23 (1 us) 2 79 LQFP100
TMPM470FZFG 120 384 2 23 (1 us) 2 79 LQFP100
TMPM470FDFG 120 512 2 23 (1 us) 2 79 LQFP100
TMPM475FYFG 120 256 2 23 (1 us) 2 1 79 LQFP100
TMPM475FZFG 120 384 2 23 (1 us) 2 1 79 LQFP100
TMPM475FDFG 120 512 2 23 (1 us) 2 1 79 LQFP100
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MCUs with a Programmable Servo/Sequence Controller (PSC) suitable for

high-precision motor control applications

I Microcontrollers with PSC (M340/M440 Group)

I Features
® Incorporates a Programmable Servo/Sequence Controller (PSC)*!
that acts as a sub-processor to an Cortex-M3/M4 core based MCU
+Runs computational tasks in parallel at high speed
+Reduces overall power consumption by offloading the CPU from
motor servo routines and sequencing operations

I Specification Overview
® High-performance Cortex-M3 core with a clock rate of up to
54 MHz (M340 Group)
Cortex-M4F core with a clock rate of up to 100 MHz (M440 Group)
® High-resolution PPG (programmable phase difference of up to
+£90°)
® High-speed 12-bit AD converter and 10-bit DA converters
® Housed in a small fine-pitch BGA packages

Evaluation Kit

TMPM440

“NANO FLASH™-100"

® Cortex-M4F core with a clock rate of up to 100 MHz and zero-wait

I TMPM440FEXBG/F10XBG with High-Speed

flash access
® | ow power consumption due to parallel operation of FPU and PSC
® Various analog functions

(Three 12-bit AD converters, two 10-bit DA converters)

Cortex-M4F Core
- Operating voltage: 2.7 to 3.6 V (regulated by the on-chip DC-DC converter)
+ Maximum operating frequency: 100 MHz
- On-chip ROM: 1024 KB/768 KB
- On-chip RAM:80 KB
- Debug units: JTAG/SWD/SWYV, 4-bit-wide trace

Peripheral Units
-One PSC unit with 16-KB SRAM
- External bus interface
+12-bit AD converter
+10-bit DA converter
+ 32-bit and 16-bit timers
PPG, HS PPG, 2-phase input pulse counter
Real-time clock (RTC), timebase timer (TBT), watchdog timer (WDT)
- Serial interfaces: SIO/UART, Enhanced SIO (ESIO), I)C
- Key scan matrix: 8 inputs and 8 outputs

Application Examples

-
IAR System AB ‘
J
® Product Lineup
Maximum Operating
ROM(Flash) SRAM PSC PPG PHC 1/0 Ports
Part Number Fﬂ(%’(‘]nlll_'ezf;cy (KB) (KB) (ch) (ch) ch) ch) Package
TMPM342FYXBG 40 256 36 1 8 2 63 VFBGA142
TMPM343FDXBG 512 80
50 4 16 3 59 VFBGA162
TMPM343F10XBG 1024 9
TMPM440FEXB! 7 .
& © 100 68 80 1 4 PHC: 2 228 VFBGA289
TMPM440F10XBG 1024 EPH:1

(*1) For details of the PSC, visit our website at:

https://toshiba.semicon-storage.com/ap-en/product/microcomputer/lineup/arm-micon/tx03-series/function/psc.html
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Brushed Motor Drivers

Brushed motor drivers designed for various applications,
featuring high-current drive, multi-channel drive, etc.

I Brushed DC Motor Driver Series

Toshiba offers brushed motor drivers fabricated using a BiCD process that exhibits low output Ron and thus helps reduce power
consumption. Toshiba's product portfolio contains a wide range of brushed motor drivers with extensive supply voltage, output current and
channel count options. Toshiba's product offerings include motor drivers that consist of multiple H-bridges that can be combined in a
flexible manner according to the types of motors driven (stepping motors and brushed DC motors) and the required current capabilities.

| Product Lines

@ Single-Channel Motor Drivers ® Dual-Channel Motor Drivers
TC78S121
100AF - - = = = - o -4 BOAf--—-— - —— . -
TB67H303 5.0A TB67H302 TC78S122 .10
‘ Mode
8oAl ] TBGTHA00A . - — 40Af----- TB62212 - - TB67H400A - - A0- - - - - - - - - |
Magg: Large Dual
g TB6643 / Mode Mode
5
(6]
= TB6642 TB67HA0 |, 25Af——————-- TB62216 TB67H410 - - — - —— — - — - — |
E AsAl oA ____ Mode  _ _ _ _ _
o Dual
TB6641 Mode
TB67H301 U=
- _ ____ Yy o _______] 1.0A| - TC78H600 - TC78H610 - - - - TC78H620 - - - — — - — -
TB6568

I Configurable Motor Drivers

The on-chip H-bridges can be configured according to the types of motors driven (stepping motors and brushed DC motors) and the required
current capabilities to suit the needs of various motor applications.

@ Case 1: Switching between different current capabilities

<Dual Mode> <Large Mode>
Using two channels of H-bridges separately Using two H-bridges in combination as a single channel

o o M M Products with this
H-bridge configuration
TB62212
_| |_ _| \E”_ _| |_ _| TB67H400A
M:
Q ﬁ oo TB67H410
Configurable 4 - TC78S121
B = - - TC785122
* The connections of the
GND GND GND GND TB62212 in Large mode are
2 channels with 1 channel with :'fLe:: :gf"m those in the
low current capability high current capability 9 '

® Case 2: Selecting the types of motors to be driven

-

-

Driving two stepping motors Driving one stepping motor and two brushed DC motors
H-bridge H-bridge H-bridge H-bridge Products with this
- H-bridge configuration
Stepping Stepping ' ' Stepping Brushed DC Motor Driver TBE2212
e sl . ol Brushed DC Motor Driver TC78S121
Configurable
H-bridge H-bridge H-bridge H-bridge Teresize




I PWM Chopper-Type Dual Stepping Motor Driver (TC78S121FNG/FTG, TC78S122FNG/FTG)

@ Controls up to two bipolar stepping motors
® Absolute maximum ratings: 40 V/1.5 A@Normal mode
® | ow output Ron: 0.6 Q typ. (high side + low side)
Exhibits an on-resistance of 0.3 Q when two high-side switches are connected in parallel in Large mode
® Overcurrent detection (ISD), thermal shutdown (TSD), power-on reset (POR)
® Operates a single power supply without the need for an external logic power supply (5 V)
@ Small packages: HTSSOP48/QFN48

I Low-Voltage Two-Channel Brushed DC Motor Driver (TC78H620FNG)

® Absolute maximum ratings: 18 V/1.0 A

® | ow output Ron: 1.2 Q typ. (high side + low side)
@ Motor lock protection

® Small package: SSOP16

I PWM Chopper-Type Brushed DC Motor Drivers (TB67H410FTG/NG)

Incorporating two channels of output drivers, the TB67H410 can drive up to two brushed DC motors. It can also be configured into
an 5.0-A single-channel motor driver in Large mode. The TB67H410 is rated at 50 V, and 2.5 A (per channel in dual-channel mode)
or 5.0 A (in single-channel Large mode).

® [ ow output Ron: 0.8 Q typ. (high side + low side)

® Four operating modes: forward, reverse, short-circuit brake, stop (off)

@ Various fault detection features: Thermal shutdown (TSD), overcurrent detection (ISD), power-on reset (POR)

® Packages: WQFN48, SDIP24

@ Product Lineup

Absolute )
Large Maximum Ratings Output Ron | # Circuits Constant- Froteeton
Ircur
Part Number M oge Supply | Output | (H+L) (@) (ch) Current Packages
Voltage | Current PWM | yvio | ISD | TSD
(V) (A Control

[ d 4.0 1.1 2
TB62212FTAG/FNG 40 20 52 2 ° [ J ® [ QFN48/HTSSOP48
TB62216FTG/FNG/FG 40 2.5 1.0 2 [J [J [ J [J QFN48/HTSSOP48/HSOP28
TB6549FG/PG/HQ 30 4_5336) 1.0 1 [ ] [ ] HSOP20/DIP16/HZIP25
TB6552FTG/FNG 15 1.0 1.5 2 [J QFN16/SSOP16
TB6559FG 50 2.5 1.3 1 [ J [ ] (] HSOP16
TB6561NG/FG 40 15 15 2 [ [ SDIP24/SSOP30
TB6568KQ 50 3.0 0.55 1 [J [J [J HSIP7
TB6569FG 50 4.5 0.55 1 o [ J o [ HSOP16
TB6569FTG 50 4.5 0.55 1 [ [J [ [J QFN32
TB6593FNG 15 3.2 0.35 1 [J [J SSOP20
TB6612FNG 15 3.2 0.5 2 [ J (] SSOP24
TB6613FTG 6 0.8 1.5 8 [ [J [J QON44
TB6614FNG 15 3.2 0.3 1 [J [J [J SSOP16
TB6640FTG/AFTG 40 3.0 1.0 1 [J [J [J [J QFN48
TB6641FG/FTG 50 4.5 0.55 1 [ [J [ [J HSOP16/QFN32
TB6642FG/FTG 50 4.5 0.55 1 [ [ J [J HSOP16/QFN32
TB6643KQ 50 4.5 0.55 1 o [ ] (] HSIP7
TB67H301FTG 40 3.0 1.0 1 [ [J [J [J QFN24
TB67H302HG 50 5.0 0.4 2 [ J [J [J [J HZIP25
TB67H303HG 50 10.0 0.2 1 [ [ J o [ HZIP25

. .2 1

TB67H400AFTG/FNG/HG/NG ° 50 i g g 42 > ® [} ® (] QFN48/HTSSOP48/HZIP25/SDIP24

[ 5.0 0.4 1
TB67H410FTG/NG 50 oG ol z ® [ J ® (] QFN48/SDIP24
TC78H600FTG/FNG 18 1.0 1.2 2 [J [J [J QFN24/SSOP20
TC78H610FNG 18 1.0 12 2 [ J [ ] [ SSOP16
TC78H620FNG 18 1.0 1.2 2 [J [ [ SSOP16

[J 5.0 0.3 2
TC78S121FTG/FNG * 40 o G A ° ® ° [ QFN48/HTSSOP48

. . 2

TC78S122FTG/FNG * ° 40 2 g g 2 2 [} [} ® (] QFN48/HTSSOP48

*: New product
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Stepping Motor Drivers

Complete portfolio of stepping motor drivers for various motors and applications

I Stepping Motor Driver Series

Toshiba offers an extensive lineup of stepping motor drivers fabricated using a BiCD process that provides high accuracy and
high-current capability. Toshiba's stepping motor drivers are available in bipolar and unipolar configurations.

I Product Lines

TC78H600
TC78H610
TC78H620

(54 Jesseosccocoosmooec i
o ! TB6600 ;DMD
b= 4pn  yeseesecessesssseees e —
1 TB67S101A " |
| 7
w TB675102A
40V ) TB67S103A
- YD TB62213A |_._ TB675105 )
TB62215A !
40V !
TB62214A | | .
TB62218A | | ‘ UELR
= < ode [ aovD_ W
TR 562308 ) | TB675265 ]
s 2 1 TB62269 )
_ mee2iz || Teez261
! TB62262 J
L 1A R T E
| TC7: STEP
TB62211 | ! crasso0 WM |

~

I Features of Toshiba's Stepping Motor Drivers
Extensive product lineup

" sipotar
Unipolar
"""""""""""" Under gttt
development

TB675289

- —
TB67S209 U

w TB675142 ACDS

‘ TB67S145 L eos |
TB67S508  WNNIGM | T
TC785121 L |
TC78S122 1 PSTEr e MW 2

! TB67S179

:

! TB675158

*1: The TB67S105 and TB67S145 do not support micro-stepping.

Solutions for customers' needs and issues based
on leading-edge technologies

( Motor type ( Multiple interfaces Toshiba's original technologies
[ Unipolar } [ Clocking ] ( ADMD technology J ( ACDS technology J
4 Bipolar J DD, ( Error detection technology ] ( AGC technology** ]
( Multiple specs 1 ( Multiple packages State-of-the-edge technologies
Voltage/current Surface-mount p - p
[ Ratings } | [ Hole-through J High-voltage process ] ( Microstepping technology
| 7

I Toshiba's Original Technologies
1. Advanced Dynamic Mixed Decay (ADMD) Technology

Toshiba's original ADMD technology tracks input current more closely
than the conventional mixed-decay mode, making highly efficient
motor control possible at high rpm.

ADMD Technology

Conventional Mixed Decay

Products incorporating

el (he ADMD technology:
‘TB67S101A  -TB67S261
‘TB67S102A  -TB67S265
*TB67S103A  -TB67S269
Missed step at Precise microstep -‘TB67S109A -TB67S508**

high rpm

control even at high rpm

2. Advanced Current Detect System (ACDS) Technology

Toshiba's original ACDS technology enables motor drive with highly
accurate constant current without requiring external current-sensing
resistors.

The reduced part count also helps reduce the board area and the
bill-of-material (BOM) cost.

ACDS Technology

Conventional Technology

O Products incorporating
the ACDS technology
*TB67S141
‘TB67S142
*TB67S145

_ -TB67S149
‘TB67S179
*TB67S508**

No external
resistor is required

Two resistors with high electrical
ratings are necessary.
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**: Under development

3. Active Gain Control (AGC) Technology**

AGC is Toshiba’s unique stepping motor technology to automatically
optimize the drive current in real time according to load torques. It
helps reduce unnecessary current and drastically cut power
consumption and heat generation.

Up to 30% reduction
in motor drive current

+100%

Current
boost
when
needed.

Products
incorporat-
ing the AGC
technology
TB67S289**

W Currentreduce i Current boost

**: Under development



® Product Lineup (Bipolar)

Interface Maximum Ratings Stepping Mode 8 Protection
_E
=4 o
Part Number E| & |2 |Vvotage| Current |89 | =|=|<¢|w| @ u|O Package
o 3|5 CE | RlE| =2 == =2 UVLO | ISD | TSD
o8 (V) (A) é é [ I I I 8
3 8
TB62206FG ° 40 1.8 e (o | o ° ° ° HSOP20
TB62208FTG/FNG/FG [ ] 40 1.8 [ ] [ N} [ ] [ ] [} QFN48/HTSSOP48/HSOP28
TB62209FG [ ] 40 1.8 [ ] e e o o o [} [ ] [} HSOP36
TB62210FNG [ ] 40 1.0 [} e o o [} [ ] [} HTSSOP24
TB62211FNG [ ] 40 1.0 [ ] e o o [ [ ] [ ] HTSSOP24
TB62212FTAG/FNG [ ] 40 1.5x2ch [ [ N} [ [ ] [ QFN48/HTSSOP48
TB62213AFTG/FNG/FG/HQ [ 40 3.0 [ ] o o o [ ] [ ] [ QFN48/HTSSOP48/HSOP28/HZIP25
TB62214AFTG/FNG/FG [ ] 40 2.0 [ e o o [ [ ] [ QFN48/HTSSOP48/HSOP28
TB62215AFTG/FNG/FG o 40 3.0 [} e o o [ J o [} QFN48/HTSSOP48/HSOP28/HSIP25
TB62217AFG [ ] 50 1.3x2ch [ ] e e o o o 3ch [} [ ] [} HQFP64
TB62218AFTG/FNG/FG [ ] 40 2.0 [ ] e o o [ ] [ ] [} QFN48/HTSSOP48/HSOP28
TB62237BFG [ ] 40 1.3x2ch [ ] e e o o o 3ch [} [ ] [} HQFP64
TB62247AFG [ ] 40 1.3x2ch [} e o o o o 3ch [} [ ] [} HQFP64
1.8 (FTG)/
TB62261FTG/FTAG [ ] 40 1.5 (FTAG) [ e o o [ [ ] [ QFN48/QFN36
TB62262FTG/FTAG ° a0 | 18FTG | o g 0|e e | o | e | arnas/aFNzs
1.5 (FTAG)
TB62269FTG/FTAG |l e 40 1.8 [ e o o [ [ [ ] [ QFN48/QFN32
TB6560AFTG/FG/HQ o 40 3 52'(‘:1{0) [} e o [} QFN48/HQFP64/HZIP25
TB6562ANG/AFG [ ] 40 1.5 [ ] [ N} [} SDIP24/SSOP30
TB6600FG/HG ° 50 | 3 ((ﬁ%))/ o oo ° e | o | e | HaFPe4/ HZIP2S
TB6608FNG [ ] 15 0.8 [} [ N J [} [} SSOP20
0.4/
TB6674PG/FG/FAG [ ] 24 0.2 (FAG) [ ] [ ] [ ] [} DIP16/HSOP16/SSOP16
TB67S101AFTG/FNG/NG [ ] 50 4.0 [ e o o [} [ ] [} QFN48/HTSSOP48/SDIP24
TB67S102AFTG/FNG [ ] 50 4.0 [ e o o [ ] [ ] [ ] QFN48/HTSSOP48
TB67S103AFTG [ ] [ ] 50 4.0 [} ® o o o o o [} [ ] [} QFN48
TB67S105FTG o 50 3.0 [} [ N J [} o [} QFN48
TB67S109AFTG/FNG [ ] 50 4.0 L] e e o o o o [ [ ] [ QFN48/HTSSOP48
TB67S213FTAG [} 40 25 e (o 0 o ° ° ° QFN36
TB67S215FTAG [ ] 40 25 [ ] e o o [} [ ] [} QFN36
TC78S600FTG/FNG [ ] 18 1.0 [ e o o o [} [ ] [} QFN24/SSOP20
TB6613FTG [ ] [ ] 6 0.8 [ ] half-step and 1/64-step [ ] [ QON44
TB67S261FTG [ ] 50 2.0 [} [ N J [} [ ] [} QFN48
TB67S265FTG [ ] 50 2.0 [} [ 2 J [} [ ] [} QFN48
TB67S269FTG [ ] 50 2.0 [} e o o o o o [} [ ] [} QFN48
TC78S121FTG/FNG * o 40 2.0x2ch [} e o o [} o [} QFN48/HTSSOP48
TC78S122FTG/FNG * o 40 2.0x2ch [} e o o [ J o [ J QFN48/HTSSOP48
TB67S209FTG *le 50 4.0 e (o0 o 0o o o [} ° ° QFN48
TB67S289FTG ** [ ] 50 3.0 [ ] e e o o o o [} [ ] [} QFN48
TB67S508FTG ** e |0 40 3.0 [ ] e o o [} [ ] [} QFN36
® Product Lineup (Unipolar)
Interface Maximum Ratings Stepping Mode 8 Protection
LE 2
Part Number % | & | 2 | Voltage | Current 53 o a|d Package
o} = u s S| 5| | o
e} S| 5 gE|lRIE| 2 == < UVLO | ISD | TSD
o |&£|a| W LI E-E -1 e e e R e e -
3 8
TB6615PG [ ] 28 0.4 [ N} DIP16
TB67S141FTG/NG/HG [ ] 84 3.0 [ ] e o o [} [ ] [} QFN48/SDIP24/HZIP25
TB67S142FTG/NG/HG [ ] 84 3.0 [ ] e o o [ ] [ ] [} QFN48/SDIP24/HZIP25
TB67S145FTG [ ] 84 3.0 [ ] [ N J [} [ [} QFN48
TB67S149FTG/FG/HG [ ] 84 3.0 [} e o o o o o [} [ [} QFN48/HSSOP28/HZIP25
TB67S158FTG/NG (F?G) o o 80 1.5x2ch [ N J [} ® [} QFN48/SDIP24
TB67S179FTG * [ ] 80 1.5 [} e o o o o o [} [ [} QFN48
UVLO: Undervoltage Lockout, ISD: Overcurrent detection, TSD: Thermal shutdown *: New product **: Under development

25



Transistor Arrays

Toshiba is migrating to transistor arrays consisting of
MOSFETSs instead of bipolar transistors.

s ~
ULN/TD62xxx Series TBD62xxxA Series
Bipolar transistors in the output stage DMOS FET in the output stage
—N—?—D COMMON —N—?—D COMMON
1
OUTPUT ] OUTPUT
INPUT INPUT Z i !
H I ;
i Lo
1 o
' L
GND Lecooo [ | anD
N J J

DMOS FET: Double-Diffused MOSFET

The DMOS FET output stage realizes high-efficiency drive.

Conventionally, the TD62xxx bipolar transistor array series has been widely used to drive motors, relays, LEDs and other devices. As a
successor to the TD62xxx series, Toshiba has begun the mass production of the next-generation high-efficiency TBD62xxxA series with
a DMOS FET output.

The TBD62xxxA series is available with a wide range of options, including functionality, channel count, current and packaging.

I Features

® High-voltage analog process
Fabricated with the latest high-voltage analog process (BiCD 130 nm)

® High-voltage and high-current drive
Two devices with the absolute maximum ratings of 50 V/1.5 A are available.
The TBD62xxxA series is available in surface-mount SSOP packages (with a lead pitch of 1.0 mm) in addition to conventional HSOP
packages with a thermal fin.

® High-efficiency motor drive
The new TBD62003A series of transistor arrays provides an approximately 40% reduction™ in power loss, compared to the conventional
TD62003A series.

@ Devices and packaging options that meet customers' specific needs
Transistor arrays are available in DIP packages, surface-mount SOP, SOL and HSOP packages, and space-saving SSOP packages (with a
0.65-mm lead pitch).

Package type: SOP

Package type: SOL

Package type: DIP

I ERRRERERERE!

New package type: SSOP Package type: SSOP

*1: At Ta =25°C and lout = 200 mA
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® Major Applications

The TBD62xxxA series is ideal for inductive load (e.g., stepper motor, relay, and solenoid), LED drive and level-shift applications in
amusement equipment (pachinko and slot machines), home appliances (air conditioners and refrigerators), and industrial equipment
(automatic vending machines, ATM and other currency machines, office equipment and factory equipment).

® Motor Drive Application Example ® Application
Air conditioner

Vce VM

- . Transistor Arrays M
T Transistor Arrays Stepping Motor 1
A
+ Louver Stepping Motor
MCU
a _ | Louver Stepping Motor
B B
McU
Application Examples
2 louver motors
(for wind direction control)
i 3 relays for mode switching
Transistor Arrays 1 buzzer
® Product Lineup
Output Output .
Part Number Pa_tl%:;)aé;e c onoﬂlétl?r:tti - # Channels Cu(%ant Vo(l{}a)ge Common Diode Act::l:VLr}put Packages Predecessor
PG v DIP16 TD62064APG
TBD62064A FG 1.5 50 " " " H HSOP16 TD62064AFG
FAG ) (inductive load-compatible) SSOL24 None
PG v DIP16 TD62308APG
TBD62308A FG 1.5 50 inductive load- tibl L HSOP16 TD62308AFG
FAG (inductive load-compatible) SSOP24 None
PG DIP16 TD62003APG, ULN2003APG
FG Y SOP16 TD62003AFG
TBD62003A FNG oS o0 (inductive load-compatible) R SSOP16 None
FWG SOL16 ULN2003AFWG
PG DIP16 TD62004APG, ULN2004APG
FG Y SOP16 TD62004AFG
HEEEn FNG 05 50 (inductive load-compatible) H SSOP16 None
FWG 7 SOL16 ULN2004AFWG
PG Sink DIP16 TD62502PG
FG SOP16 TD62502FG
TBD62502A 15 05 %0 - H SSOP16 | TD62502FNG
FWG SOL16 None
PG DIP16 TD62503PG
FG SOP16 TD62503FG
TBD62503A 1\q 03 %0 - H SSOP16 | TD62503FNG
FWG SOL16 None
PG DIP18 TD62083APG, ULN2803APG
FG Y SOP18 TD62083AFG
e FNG 08 5 | (inductive load-compatible) b SSOP18 | TD62083AFNG
FWG 8 SOL18 ULN2803AFWG
PG DIP18 TD62084APG, ULN2804APG
FG Y SOP18 TD62084AFG
fEReeieil FNG 05 50 (inductive load-compatible) H SSOP18 TD62084AFNG
FWG SOL18 ULN2804AFWG
PG DIP18 TD62783APG
FG Y SOP18 TD62783AFG
UEIEERIARL | v Source 8 =03 50 | (inductive load-compatible) R SSOP18 | TD62783AFNG
FWG SOL18 TD62783AFWG

WFor detailed specifications of the new transistor array series, visit our website at:
https://toshiba.semicon-storage.com/ap-en/product/linear/transistor-array.htmi
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MOSFETs

I High-Voltage MOSFETs (DTMOSIV Super-Junction MOSFET Series)

Fabricated with a single-epitaxial process, the DTMOSIV series provides a 30% reduction in RonA compared
to its preceding series and thus helps reduce system power consumption.

I Features of the DTMOSIV Series

® 30% lower RonA than the previous series

Due to reduced RonA, the DTMOS IV series helps improve power
efficiency.

This makes it possible to house more chips in a single package,
contributing to reducing the size of motor applications.

® Coss loss: Eoss reduction
The reduced Eoss helps improve efficiency at light load.

Eoss—VDS Curve

7 |
_/( DTMOSIITK20A60U )
6 | <7 Approx. 20% Less
5 . DTMOSIII TK18A60V
/ Approx. 12% Less
=4 / / DTMOSIV TK16A60W)
5
2 /
23
L
2
1
0
0 100 200 300 400 500
Vs (V)

Test Conditions: Vbs= 0 to 400 V, Ves = 0, Ta= 25°C

] DTMOSIV Lineup

Toshiba will continually expand its product portfolio according to customer
needs.

Representative Part: TK31N60 |_|—_|

! :

!

) )} )
w5 - w - X

DTMOSIV HSD series Standard Fast-switching

with high-speed diode DTMOSIV series DTMOSIV SE-H series

Reduces a recovery loss
of the body diode of
a MOSFET

High efficiency

PFC circuitry in
high-efficiency
power supplies for
PV inverters, servers,
communication equipment,
etc.

)—/

Half-bridge or
full-bridge circuit in
AC-DC power supplies

Motor drive applications

I

To meet the needs of various applications,
Toshiba is expanding its product portfolio.
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@ The use of a single-epitaxial process helps reduce
on-resistance and therefore temperature increase.

The reduction in temperature increase in the high-temperature region
contributes to improving efficiency.

300 Multi-epi: 260%
—_ / Approx.
b} Z 20% Less
8 200 fy e .
2 A Single-epi: 220% )
T e
g e
@ 100 -o-DT2(TK20A60U) |
S - O DT3(TK18A60V)
-o-DT4(TK16A60W) |
0 . T .
0 2 4 6 8

Tch: Channel temperature (°C)

Features of the DTMOSIV HSD series suitable for driver
applications for compressors and fan motors
The DTMOSIV HSD series provides a recovery time approximately

70% shorter than the standard DTMOSIV series and thus helps
reduce recovery loss due to the parasitic diode.

Reverse Recovery Waveform of the Parasitic Diode

TKS5P60W trr

TK5P60W Qrr

T
e

TK5P60WS5 trr

b TK5PGOWS Qrr
Vbs:100V/div IDR:5A/div Qrr:0.22uC/div 1:80ns/div L _
TKSP6OW || TK5P6OW — || TKsPeow Tost Gonaltons: Voo = 400V,
TK5P6OW5 — || TK5P6OWS5 — || TK5P6OWS — veial
Te=25C
Comparisons of Representative Parts
DTMOSIV Standard Series HSD Series
Part Number TK5P60W TK5P60W5
Package DPAK DPAK
Ratings 600V /54 A 600V /4.5A
On-resistance (max) 0.90 Q 0.99 @
Recovery time (trr) 200 ns 65 ns




SiC Schottky Barrier Diodes

Toshiba offers an extensive portfolio of small, high-efficiency diodes, including SiC Schottky barrier diodes (SBDs) featuring high-speed
operation and low forward loss.

The use of the Junction Barrier Schottky (JBS) structure reduces leakage current compared to the typical SBD structure, making it
possible to realize stable operation even at high voltage and high current.

I Features of the Second-Generation Products (Compared to the First-Generation Products)
® 70% higher allowable peak forward surge current (IFsm)
® 30% lower switching loss

® 70% higher allowable peak forward surge current (IFsm) ® 30% lower switching loss (examples of 650-V and 10-A

diodes)
Switching Loss (Pac - VR)
8000 ‘ 1.60 I
/ f=100 kHz /
7000 Second 1.40 7
generation _ /
& 6000 / 2 120 —
: / 5 a
< 5000 @ 1.00 Z
[}
Z 2 oeo First / /
S 4000 > First o generation / 7
2 generation £ P /
$ 3000 ‘ 5 0.60 Second
£ / ! = generation
]
© 2000 7 Generates less heat at — @ 0.40
1000 / the same current level | 0.20
0 ‘ ‘ 0.00
0 2 4 6 8 10 0 100 200 300 400 500 600 700
Forward Voltage VF (V) Reverse Voltage VR (V)
® Product Lineup Unit: mm
Absolute Maximum Ratings Electrical Characteristics (Ta=25"C) Package
TO-220F-2L
DPAK TO-220-2L Insulated Type
+ 10.05 10.17
Cj 654 S Heat
VE In 8 8| O |G O
@650 V e 5.2 © Sink o
VRRM IF(DC @IF(DC) @VRRM -—l = 2 ¥ S o o
W) ® W) fei (bA) | catode 2 L
s . ‘ {
o
T 2] |
" NC. Anode e ‘
Typ. Max Typ. Max Cathode  Anode Cathode  Anode
2 (1.45) (1.6) (8) (20) TRS2P65F** TRS2E65F**
3 (1.45) (1.6) (13) (20) TRS3P65F** TRS3E65F**
- 4 1.45 1.6 16 20 TRS4P65F** TRS4E65F TRS4A65F
6 1.45 1.6 22 30 TRS6P65F** TRS6E65F TRS6A65F
8 1.45 1.6 28 40 TRS8P65F** TRS8E65F TRS8A65F
10 1.45 1.6 36 50 TRS10P65F** TRS10E65F TRS10A65F
1200 5 (1.45) (1.6) (25) (25) TRS5E120F**
10 (1.45) (1.6) (44) (50) TRS10E120F**

Figures in parentheses are provisional.

**: Under development



Support Tools for Semiconductor Devices for Motor Applications

PSpice Models for Motor ICs and MOSFETs

Toshiba offers PSpice® models for its motor driver ICs and output-stage MOSFETSs.

® Models that closely represent actual e Typical Circuit Example
devices ( N
@ Allows you to easily simulate circuit -l e B
= ma ]
i i i . L \‘ 3 - n i
operations when a motor changes its rpm, wmt R EEEwy DACOE] ax s g
. . . . Thas 1 Tadm T s an __‘% o) SEaATAL & 1
rotational direction, commutation mode, dgab  Mad L L . o Ful Ri SPROLs
1 Fra - e o s T =
elc. L e ..-:- LN — AET] %‘us
@ Single-click simulation: You can obtain "*’Ci W e e L aracs |2 ——a@  [=E
i icati ircui i [ b= LR P i fP— S
typical application circuits simply by T wal it i -\,.‘,,.h,
. . _ﬂ - H FH
downloading and uncompressing a model 4:'] m Ly B o |2 L
. Wt ¥ l
file. o — L1 1 Yy e i _L;_.—:-\_
] B, fERs ) sranca_san vz |2 — N
1 o J_—I:"c” won (4 R
i :?':'F o1 = B ceen = S " Vil
et e - ] ToRQLEY =
:,mm:—
® Example of an output current waveform * o
( )\
y Y x YW e
NN
Ul L]
2L LR i ik oa
1 ' [
II i k iy i r
|
| ' View
iRy } i A TSR rl.l-li||'ii:iil.ill'.|||||:|i|.:|_
I| ; i |I l| [Ty
] L] [} ]
11} [ L} [ ] u o
L4 ] L in
'.‘ II- I| ':I " 1= LR m
] L} L] "
VAV IRVAYAIRIE Y|
| J

Motor Drivers
For stepping motors
To download PSpice models, complete user registration at: 1:232‘1‘(‘]3‘\ I:giﬁ;“
https://toshiba.semicon-storage.com/ap-en/design-support/simulation.html
TB67S149 TB67S249
TOSHIBA Semiconductor & S1orsge Produtts  Atia-Pacitic T — TB675158 TB785122
e —— For brushless DC motors
T z Tl e TC78B002 TC78B006
T o0 = For brushed DC motors
TB67H400A TB67H303
Simulaion Siation TC78H620 TB6569
—— .?._- . — TB6552 TB67H301:k
b Stal‘t |ati°n!
..I.:.. N — simu MOSFETs
Ao Birod e Model BI3 Simuslazon Model Recommended Devices for
" M [Logh B =] (Radicfrequency Davices) = Home Appliance and
witrm iyt o Other Consumer Electronics Applications
o EEERET Simulanan Mgl Ray Simulaton odel Pipice
P [LER IR | iotor Drtvarsi = Outdoor Fan Motor
R L el
e Beiadian Pipies TK5A60W5 TK5P60W5
{WOSEETN m | Switching Ciostu) _“ TK7A60W5 TK7P60W5
TK8A60W5 TK8P60W5
_ J Compressor Drive
TK16A60W5 TK20A60W5
*PSpice is a registered trademark of Cadence Design Systems, Inc. sk: Being prepared for Web release
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Motor Driver Evaluation Boards, Sample MCU Software, and MCU Evaluation Boards

For details of Motor Driver evaluation boards, visit the following website at:
http://www.marutsu.com/search?q=MOTORDRIVER1602

Stepping motor driver/TB67S149FTG Stepping motor driver/TB67S101AFTG Brushed DC motor driver/TB67H400AHG
Evaluation Board Evaluation Board Evaluation Board

MARUTSU ELEC CO. LTD

\. J

( \
Sample programs are available at
https://toshiba.semicon-storage.com/ap-en/product/microcomputer/designsupport/applicationnote-read-me.html
Sample programs for motor control are available among those for the M370 Group of the TX03 Series.

| %03 Series M370 Group
Prodsct Mams
Sample Program/Funclion Descrpben TMPA  TMPM  TWPAM  TMPM | TMPM | TMPM | TmPh
a0 | arz | am | am | ms | ame | ama

This #xamplé denmanstrales

Metor Control G ul PaD
the phase culputs.

v v v L v L v

|\ J

( R
For details of MCU evaluation boards, visit our website at:
https://toshiba.semicon-storage.com/ap-en/product/microcomputer/designsupport/reference-model.html

TMPM475
TMPMS37A

TMPM370 TMPM375

&

IAR System AB ESP Co., Ltd.
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SUBSIDIARIES AND AFFILIATES (As of September 6, 2016)

Toshiba America Toshiba Electronics Europe GmbH Toshiba Electronics Asia, Ltd.

Electronic Components, Inc. - Dusseldorf Head Office Tel: (02)2375-6111 Fax: (02)2375-0969

« Irvine, Headquarters Tel: (0211)5296-0 Fax: (0211)5296-400 Toshiba Electronics (China) Co., Ltd.
Tel: (949)462-7700 Fax: (949)462-2200 « France Branch + Shanghai Head Office

« Buffalo Grove (Chicago) Tel: (1)47282181 Tel: (021)6139-3888 Fax: (021)6190-8288
Tel: (847)484-2400 Fax: (847)541-7287 « ltaly Branch « Beijing Branch

« Duluth/Atlanta Tel: (039)68701 Fax:(039)6870205 Tel: (010)6590-8796 Fax: (010)6590-8791
Tel: (770)931-3363 Fax: (770)931-7602 « Munich Office « Chengdu Branch

. El Paso Tel: (089)20302030 Fax: (089)203020310 Tel: (028)8675-1773 Fax: (028)8675-1065
Tel: (915)533-4242 « Spain Branch + Hangzhou Office

« Marlborough Tel: (91)660-6798 Fax:(91)660-6799 Tel: (0571)8717-5004 Fax: (0571)8717-5013
Tel: (508)481-0034 Fax: (508)481-8828 « Sweden Branch « Nanjing Office

« Parsippany Tel: (08)704-0900 Fax: (08)80-8459 Tel: (025)8689-0070 Fax: (025)5266-5106
Tel: (973)541-4715 Fax: (973)541-4716 « UK.Branch « Qingdao Branch

. San Jose Tel: (1932)841600 Tel: (532)8579-3328 Fax: (532)8579-3329
Tel: (408)526-2400 Fax: (408)526-2410 Toshiba Electronics Asia (Singapore) Pte. Ltd. + Shenzhen Branch

« Wixom (Detroit) Tel: 6278-5252 Fax: 6271-5155 Tel: (0755)3686-0880 Fax: (0755)3686-0816
Tel: (248)347-2607 Fax:(248)347-2602 Toshiba Electronics Service (Thailand) Co., Ltd. « Dalian Branch

TOSHIBA América do Sul Ltda. Tel: (02)835-3491 Fax: (02)835-3490 Tel: (0411)8368-6882 Fax: (0411)8369-0822
Tel: (011)4083-7978 Toshiba Electronics Trading (Malaysia) Sdn. Bhd. « Xiamen Branch

Toshiba India Private Ltd. + Kuala Lumpur Head Office Tel: (0592)226-1398 Fax: (0592)226-1399

« New Delhi Office Tel: (03)5631-6311 Fax: (03)5631-6307 + GuangZhou Office
Tel: (0124)499-6600 Fax: (0124)499-6611 + Penang Office Tel: (020)8732-2646 Fax: (020) 8732-2651

« Bangalore Office Tel: (04)226-8523 Fax: (04)226-8515 « Shenyang Office
Tel: (080)251-90800 Toshiba Electronics Korea Corporation Tel: (024)3187-3325 Fax: (024)3187-3326

Toshiba Transmission and Tel: (02)3484-4334 Fax: (02)3484-4302 « Xi'an Office

Distribution Systems (Vietnam) Ltd. Toshiba Electronic Components Taiwan Corporation Tel: (029)8720-3176 Fax: (029)8720-3565
Tel: (043)776-5950 Fax: (043)776-5956 Tel: (02)2508-9988 Fax: (02)2508-9999 « Wuhan Office

Tel: (027)8555-7779 Fax: (027)8555-7842

RESTRICTIONS ON PRODUCT USE

>

>

>

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 NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS 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 AND/OR
SERIOUS PUBLIC IMPACT ("UNINTENDED USE"). Except for specific applications as expressly stated in this document, 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. IF YOU USE PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your TOSHIBA sales representative.

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.

Product may include products using GaAs (Gallium Arsenide). GaAs is harmful to humans if consumed or absorbed, whether in the form of dust or vapor. Handle with care and do
not break, cut, crush, grind, dissolve chemically or otherwise expose GaAs in Product.

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 applicable export laws and regulations including, without limitation, 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.

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.

©2017 TOSHIBA CORPORATION
Previous edition: SCE0020H

TOSHIBA

TOSHIBA CORPORATION
Storage & Electronic Devices Solutions Company

Website: https://toshiba.semicon-storage.com/
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