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Toshiba motor drivers

Over 40 years of experience in motor driver solutions

1 Accumulated technology and quality

based on experience in the HA, fan and industrial equipment fields

2 Extensive product selections
for BDC, Stepper, and BLDC motors

3 Evolved analog Si technology

BiCD-0.13 um, to achieve efficient drive and PCB size reduction
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Seven points

Common technologies - Functionality and efficiency

1. BiCD-0.13um, evolved analog Si technology
Equipped with low on-resistance power MOSFETSs for highly efficient

motor drive. DMOS driver

Stepper motor control technology - Silence and parts reduction
2. Advanced Dynamic Mixed Decay (ADMD)
Toshiba's unique high-efficiency constant current control technology.
Compared to the conventional mixed decay, the current followability is
improved, thus realizing high-speed rotation and highly efficient motor control.

3. Active Gain Control (AGC)
Toshiba's unique real-time drive current optimization technology
according to load torque. Since the excess current is reduced by AGC,
power saving and low heat generation are realized.

Constant current w/o AGC

w/ AGC Energy reduction
/mﬂﬂ, Heat reduction
[
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Motor current
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Brushless DC motor control t c'hnology - Efficient and precise control

6. Intelligent phase control
Autonomous lead angle control technology that realizes highly
efficient motor drive regardless of motor rotation speed, load
torque, and power supply voltage. In addition, it eliminates the
necessity for complex adjustments during development.

_— Motor Voltage
{___Motor Current

7. Closed loop speed control
Constant speed rotation technology. The speed feedback control
realizes constant speed rotation regardless of voltage or load
fluctuation.



Selection guide

IBrushed DC motor drivers /'

Toshiba provides brushed DC motor drivers with various supply voltages and output currents

and different numbers of channels. You can select the motor driver ICs that best suit your

target motors.

Features
1. Two-way rotation speed control
® Direct PWM input controlled by the duty width of pulses
® |inear voltage input to control the motor current accordingly
2. Various current ranges, multi-channel line-up
® Multi-channel drivers, as 1 to 4 channel outputs in a package
® 0.8to 10 A of maximum current range
3. Support Battery or USB power
® Achieves a minimum power supply voltage of 1.8t0 2.7V
® Maximum voltage, 15to 47V
4. Various package selections
® ZIP for high power packages
® QFN and HSSOP for high power surface mounting packages

® System configurations

. 1ch Full Bridge Driver

IN1
IN 2

Control  Gate ! ' @
logic driver A

. 1ch/2ch Selectable Bridge Driver

. 2ch Full Bridge Driver
INI/ENB_A Gf':\te ! - @
IN2/PHA_A Control  driver ¥ -
IN3/ENB_B logic Gate ) X
IN4/PHA_B arver | E o @

2

Dualmode Largemode  Stepper



® Brushed DC motor drivers
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3 or more

1
--------------------------------------------------------------------------------------------------------------------------------

Drive current (A)
2

| | TC78H660 | | : 5
. ——— , 1ch Full Bridge
v TC78H651A Driver

TC78H630

-----------------------------------------------------------------------------------------------------------

- - - Bridge Driver
: : TB67H301
' : e T ' 2ch Full Bridge
— ; : : : : : : ; ; Driver
v i 5 i : : :

TC78H600

18 25 45 75 80 10 15 16 38 42 44 47

Operation voltage [V]

Constant current control

® [t suppresses inrush current and reduces power loss.
® The constant current value is set by Vref and RS.

w/o current limiter w/ current limiter

Inrush current waveform, TB67H450FNG

1ch/2ch Selectable




Selection guide

IStepper motor drivers

Toshiba develops high-speed, high-precision control technology required for FA/OA
equipment and reduces the number of external parts to minimize PCB size. Toshiba provides

stepper motor driver products with various supply voltages and output currents and different

numbers of channels. You can select the motor driver ICs that best suit your target motors.

Features
1. Selectable controlinterface to suit many applications
® Clock/phase/serial input control
2. Current capacity corresponding to required torques
® Output current range of 0.4 to 5.0 A
® On-resistance of 0.25t0 2.0 Q (H-bridge top and bottom sum)
3. Wide operating voltage range
® V(op) of 1.8to 10V at low side, and 15to 60 V at up side
4. Solutions matching various needs and applications
® Current controls (constant current PWM/torque/active gain), high-resolution microstep, current
sense resistance-less, etc.

® System configurations

. Gate €3 o
Clockinput ——— : — %
PhaseinF:)ut — Control _ driver *%3 {g’ :>
] logic Gate *é} {F‘* m
driver "413 {?F
(O O O
Clock input CK ow
DIR | cow
[ e N S
Phase input PH-A

PHB I [—



I Low-voltage stepper motor drivers

® Phase input

TC78H651AFNG
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I Mid-voltage stepper motor drivers
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Operation voltage [V]

® Phase input
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TB67S521FTAG

TB67S213FTAG

TC78S121FNG/FTG
TB67S511FTAG
TB62218AFG/FNG/FTG
TB62261FTG
TB62208FG/FNG/FTG

TB62261FTAG

TB62212FNG/FTAG

TB62210FNG
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Selection guide

® System configurations - Unipolar/Bipolar

. Bipolar type VM |
Clockinput | ‘ﬁi*:
Phase input —— Control ~ Gate i 3
E— logic driver | .
— 4 i
5 o
. Unipolar type
VM |
Clock input
Phase input Control ~ Gate 4&} {Er
logic driver ﬂ%} {{é”

I High-voltage stepper motor drivers

® Clockinput TB67S128FTG :
5.0 . -
: TB6600FG/HG b
4.5 TB675249FTG
- TB67S209FTG Bipolar type
£ = 4.0 P TB67S109AFNG/FTG !
Eg — ——t Unipolar type
x5 b TB67S149FG/FTG/HG .
v} o R 1
Fw 3.0 i TB675289FTG
0 =5 . T T T T i
<E b TB67S279FTG
2.0 D TB67S269FTG
P TB67S158FTG/NG
1.5 TB67S179FTG
6.5 10.0 400 44.0 60.0
8.0 420 47.0
Operation voltage [V]
® Phase input
TB67S101AFNG/FTG/NG
4.0
; TB67S141FTG/HG/NG :
< TB67S285FTG
5 3.0 : —
ES | TB67S105FTG 5
g 3 [ TBorszesFtc
< > i
£3 2.0 | TB67S265FTG ! :
= : : TB67S261FTG
<® : : .
= TB67S158FTG/NG ;
1.5 TB67S111PG E
10.0 40.0 47.0 60.0

Operation voltage [V]



IBrushless DC motor drivers

Toshiba has brushless DC motor driver products for fan motors, blowers, pumps, suction
motors, etc. Our compact packaging and unique control technology meet the latest needs for

improved motor efficiency, reduced noise, and low heat generation.

Features
1. Wide range of solutions for various purposes
® Motor type (single-phase/three-phase)
® Energization method (square wave/sine wave)
® Drive type (controller/pre-driver/driver)
® Hall input (3 holes/1 hole/sensorless)
® Speed control (open loop/closed loop)
® Advance angle control (External control/Intelligent Phase Control)
2. Current variations corresponding to required torques
® Driver: Output current range of 1.0to 3.5 A
® Pre-driver: External MOSFETSs can be selected
3. Wide operating voltage range
® Drivers: 4.5V (min) to 45V (max)
® Pre-drivers: 4.5V (min) to 40 V (max)

4, System in a package: SIP for high-voltage products
® Controller and driver SIP solution for 600 V withstand voltage of AC plug inverter motor system.

® System configurations - pre-drivers -

.3 phases

VSP — Control Gate

G —— logic driver **gﬁ *Eﬁ *Eﬁ

. Single phase

VSP — Control Gate —
G —— logic driver L




Selection guide

® System configurations -built-in MOSFET drivers -

.3 phases

VSP — Control Gate

FG logic driver ljﬁ

N\
=

. Single phase

FG logic  driver

VSP ———  Control  Gate 1EP {1}
G

(=)

® Pre-drivers for external MOSFETs

TC78BO09FTG

Sensorless

TC78B006 family

TC78B027FTG

TC78B0O04AFTG

1 Hall

Single phase

TB6605FTG

3 phases

Hall effect sensors

TB6604AFTG

3 Halls

TB6603FTG
55 9.0 10.0 16.0 27.0 8.0 30.0
Operating voltage [V]

® Drivers

4.0 TC78B025FTG
TC78B015AFTG/CFTG

TC78B015FTG/BFTG

TB67Z800FTG

TB67B008 family

TC78B0O16FTG

3.0

TB6588FG

TB6585FG

TC78B002 family
TB6633FNG/AFNG

4.5 5'56.0 75 16.0 22.0 30.0 42.0

2.5
1.8 |
1.5 |
1.0 5

Abs. maximum rating current [A]

Operating voltage [V]
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I HA inverter motor driver ICs

® Product lineup of SIP solutions with built-in IGBTs and multi-chip modules
® Various configurations combined with IPD

® System configurations -for mid-high voltage

@ PFC —— <VM> ‘

e <Vce> ———
i
VSP ———  Control  Gate @
G —— logic driver J l; l% !
A A

@— PFC —— <VM> ‘

i <Vce> ———
2] 8}

VSP — Control Gate
| logic driver
h " *ﬁg*ﬁ}*ﬁ}

Ex. TPD4204F: IPD configuration

o\
=

e Motor controller and driver SIP

[A] 1 !
2.0A] |

Operating voltage [V] 50.0 450

Abs. maximum rating current

® Motor controllers for external drivers

TC78B042FTG (3Hall)

TC78B041FNG (3Hall)

TB67B054FTG (3Hall)

TB6634FNG (3Hall)

TB6631FNG (3Hall)

Sine
wave

TB6584AFNG/FNG (3Hall)

TB6556FG (3Hall)

Energization type

TB6551FAG (3Hall)
Sq uare TB6586AFG/BFG/FG (3Hall)
wave - TB65T5FNG (Sensor—lesls)

4.5 55 6.0 70 10.0

=
o
[3; 1 S—

Operating voltage [V]
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Applications

I For multi-function printers

Scanner
-Stepper motors

Automatic document feeder (ADF)
- Stepper motor

Finisher
- Brushed DC motors ~—_

Paper feeder
- Stepper motors

I For fans (cooling fan, blower, etc.)

Brushless DC motors
(Single/Three phase)

12



I For surveillance cameras and digital cameras

Optical Image Stabilizer
- Voice coil motors
- Stepper motors

Lens
- Stepper motors

Pan/Tilt
- Stepper motors

Lens
- Stepper motors
- Brushed DC motors

Optical Image Stabilizer
- Voice coil motors
- Stepper motors

I For automatic toilets etc.

Toilet lid lifter
- Brushed DC motors
- Stepper motors

Nozzle in/out
- Brushed DC motors
- Stepper motors

13



Applications

I For air conditioners

7
iy
G
T
\HHHH}JHHHHH
li

|_— Outer unit fan
- Brushless DC motors

Blower

» Filter cleaner
- Stepper motor

- Swing louvers
- Stepper motor

Swing blades
- Stepper motors

—— Compressor
- Brushless DC motors

I For vacuum cleaners and robot vacuums

Vacuum suction Wheels
- Brushless DC motors - Brushed DC motors
- Brushless DC motors

Main brush Side brushes
- Brushed DC motors - Brushed DC motors
- Brushless DC motors - Brushless DC motors

14

- Brushless DC motors



I For washing machines

- Brushless DC motors

Bath water pump /F/

Dryer fan
- Brushless DC motors

Drum
- Brushless DC motors

Circulation pump Drain pump
- Brushless DC motors Drain valve - Brushless DC motors
- Brushed DC motors

I For refrigerators

Ice machine water supply

- Brushed DC motors \
Damper

- Stepper motors

Ice machine /

- Brushed DC motors

Evaporator Fan
- Brushless DC motors
(SIngle/three phase)

Compressor
-Brushless DC motors

15



IBrushed DC motor drivers

TB6613FTG e 6 0.8 1.50 8 ° ® 0 -20 to +85°C QON44
TC78H651AFNG N 8 2.0 0.22 2 ) ® O 0 -40t0 +105°C  TSSOP16
TCT8H653FTG ¥ @ 8 20/40(4)  022/011(4) 2/1(4) ) ° O 0 -40to+105°C QFN16
TB6552FNG e 15 1.0 1.50 2 0 20 to +85°C SSOP16
TB6552FTG e 15 1.0 1.50 2 0 20 to +85°C QFN16
TB6612FNG e 15 3.2 0.50 2 ® 0 -20 to +85°C SSOP24
TC78HB600FNG S 18 1.0 1.20 2 ™ ® O 0 20 to +85°C SSOP20
TC78HB00FTG - 18 1.0 1.20 2 ° ® O 0 -20 to +85°C QFN24
TC78H610FNG S 18 1.0 1.20 2 ® ¢ 0 20 to +85°C SSOP16
TC78H611FNG e 18 1.1 0.80 2 ) O 0 -30 to +85°C TSSOP16
TC78H620FNG i 18 1.0 1.20 2 ® O 0 -20 to +85°C SSOP16
TC78H621FNG Yo 18 11 0.80 2 ° O 0 -30 to +85°C TSSOP16
TC78HB30FNG e 18 2.1 0.40 1 ® O 0 -30 to +85°C TSSOP16
TC78HB660FNG % 18 2.0 0.48 2 ° ® ® O O -40 to +85°C TSSOP16
TCT8HB60FTG S 18 2.0 0.48 2 ° ® ® O O -40 to +85°C QFN16
TB62212FNG Yo @ 40 20/404)  220/110(4) 4/2(4) o ° ® O O 40t0+85°C  HTSSOP48
TB62212FTAG Y @ 40  20/40(4)  220/1104) 4/2(4) o o ° e O -40 to +85°C QFN48
TB62216FG e 40 25 1.00 2 ° ® ® 8 O -20 to +85°C HSOP28
TB62216FNG Ve 40 25 1.00 2 ° ° ° e O 20t0+85°C  HTSSOP48
TB62216FTG e 40 25 1.00 2 ° ® ® O O -20 to +85°C QFN48
TB6561FG B 40 15 1.50 2 ° 0 0 20 to +85°C SSOP30
TB6561NG - 40 15 1.50 2 ™ 0 0 20 to +85°C SDIP24
TB6640AFTG e 40 3.0 1.00 1 o @ O/0 O/O -40t0+85°C QFN48
TB6640FTG e 40 3.0 1.00 1 o ®@ O/0 O/0 -40t0+85°C QFN48
TB67H301FTG - 40 3.0 1.00 1 ° @ O/0 O/O -40t0+85°C QFN24
TB6TH452FTG Y @ 40  35/50(4)  060/030(4) 4/2(4) o ° ° e O 20 to +85°C QFN48
TC78S121FNG Y @ 40  35/50(1)  060/030(4) 4/2(4) ° ° ® O O 20t0+85°C  HTSSOP48
TC78S121FTG Y @ 40  35/50(1)  060/030(4) 4/2(4) ° ° ® 8 O 20 to +85°C QFN48
TC78S122FNG Y @ 40  35/50(1)  060/030(4) 4/2(4) ° ° o e O 20t0+85°C  HTSSOP48
TC78S122FTG Y @ 40  35/50(1)  060/030(4) 4/2(4) ° ° ® 8 O 20 to +85°C QFN48
TB6559FG - 50 25 130 1 ° ° 0 0 -30 to +85°C HSOP16
TB6568KQ - 50 3.0 0.55 1 ) ® O O -40 to +85°C HSIPT
TB6569FG - 50 45 0.55 1 ° ® ® O O -40 to +85°C HSOP16
TB6569FTG e 50 45 0.55 1 ° ® ® O O -40 to +85°C QFN32
TB6641FG - 50 45 0.55 1 ° ® ® O O -40 to +85°C HSOP16
TB6641FTG S 50 45 0.55 1 ° ° ° O O -40 to +85°C QFN32
TB6642FG - 50 45 0.55 1 ° ®@ O/0 O/O -40t0+85°C HSOP16
TB6642FTG N 50 45 0.55 1 ) ®@ O/0 O/O -40to+85°C QFN32
TB6643KQ - 50 45 0.55 1 ) ® @) O -40 to +85°C HSIPT
TB67H302HG - 50 5.0 0.40 2 ° ® ® O O -30 to +85°C HZIP25
TB67H303HG - 50 10.0 0.20 1 ° ® ® O O -30 to +85°C HZIP25
TB6TH400AFNG Y @ 50  40/804)  049/0254) 2/1(4) ° ) ® O O 20t0+85°C  HTSSOP48
TB6TH400AFTG Y @ 50 40/804)  049/025@4) 2/1(4) ° ) ) O O 20 to +85°C QFN48
TB67H400AHG . @ 50 40/80(4)  049/025(4) 2/1(4) ° ) ® O O -20 to +85°C HZIP25
TB67HA00ANG - @ 50 40/80(4)  049/025(4) 2/1(4) ° ° ® ¢ ¢ 20 to +85°C SDIP24
TB67H401FTG Y @ 50 30/604)  049/0254) 2/1(4) ° ® ® O O -20 to +85°C QFN48
TB67H410FTG Y @ 50 25/50(4)  0.80/040(4) 2/1(4) ° ° ® O O 20 to +85°C QFN48
TB67H410NG Y @ 50 25/50(4)  080/040(4) 2/1(4) ° ® ® O O -20 to +85°C SDIP24
TB6TH420FTG Y @ 50  45/904)  033/017(4) 2/1(4) ° ) ® O O -20 to +85°C QFN48
TB67H450FNG % 50 35 0.60 1 ° ° ) O 0 -40 to +85°C SSOPS
TB6TH451FNG TS 50 35 0.60 1 ° ® ® 0 0 -40 to +85°C SSOP8
TB6TH48XFNG(1)  ** 3% 50 25 0.40 2 ® ® ® ¢ 0 -40t0+85°C  HTSSOP28
TB6TH48xFNG(2)  ** 3¢ 50 25 0.40 2 ° ® ® O 0 -40t0+85°C  HTSSOP28

++Under planning  ** Under development  *Newitem v Moisture-proof packed product
Note (1): Low voltage detection  (2): Over current detection  (3): Heat detection  (4): Large mode ~ O: Latch type

16

0 :Non-latch type



IStepper motor drivers - Clock inputs

TB6613FTG * @ [ ® 6 0.8 [ J [ J [ J [ J ® -20to0+85°C QON44
TB6608FNG - @ [ 15 0.8 [ J e 0 o [ ] @® -20to+85°C  SSOP20
TC78H6T0FTG A [ J ® 18 2.0 ® 6 6 6 6 06 606 0 O [ J ® O -40to+85°C QFN16
TC78S600FNG - @ [ ] 18 1.0 [ J ® 6 06 o ® ® ® -20to+85°C  SSOP20
TC78S600FTG - @ [ ] 18 1.0 [ J e 6 06 © ® ® O -20t0+35C QFN24
TB6615PG = ® O 28 0.4 o o -30 to +85°C DIP16
TB62211FNG * @ [ ] 40 1.0 e 6 0 O ® ® ® O -20:0+85°C HTSSOP24
TB62214AFG * @ [ 40 2.0 e 6 0 © ® ® ® ® -20t0+8°C HSOP28
TB62214AFNG * @ [ ] 40 2.0 ® 6 06 o ® ® ® O - 20t0+85°C HTSSOP48
TB62214AFTG A [ ] 40 2.0 e 6 0 © ® ® ® ® -20:0+35C QFN48
TB62215AFG * @ [ ] 40 3.0 ® 6 06 o ® ® ® ® 20t0+85°C HSOP28
TB62215AFNG * @ [ 40 3.0 e 6 06 o ® ® ® O -20i0+85°C HTSSOP48
TB62215AFTG * @ [ J 40 3.0 ® 6 06 ° ® ® ® ® 20+85C QFN48
TB62215AHQ - @ [ ] 40 3.0 e 6 06 ° ® ®© ® ® -200+85C HZIP25
TB62262FTAG * @ [ 40 15 ® 6 0 © ® ® ® ® -20t0+35C QFN36
TB62262FTG * @ [ 40 18 ® 6 06 ° ® ® ® ® -200+85C QFN48
TB62269FTAG Y @ [ ] 40 18 e 6 6 6 0 0 O ® ® ® O® -20:0+35C QFN32
TB62269FTG * @ [ ] 40 18 e 6 6 6 06 0 O ® ® ® ® -20:0+85C QFN48
TB6560AFG - @ [ 40 25 o 0 o0 o o @® -30to+85°C  HQFP64
TB6560AFTG - @ [ J 40 2.5 ® 0 o (K J @® -30to+85°C QFN48
TB6560AHQ - @ [ ] 40 3.5 e 06 o o O @® -30to+85°C HZIP25
TB6TH452FTG Y @ [ 40 352ch @ @ @ @ ® ® ® ® -20t0+35C QFN48
TB67S215FTAG * @ [ ] 40 2.5 ® 6 06 © ® ® ® ® -200+85C QFN36
TB67S508FTG A o O 40 3.0 ® 6 0 © ® ® ® ® -20:0+35C QFN36
TB67S512FTAG * @ ([ ] 40 2.0 ® 6 06 o ® ® ® ® - 200+85C QFN36
TB67S522FTAG * @ [ 40 2.8 [ N BN BN ] ® ®© ® ® -200+85C QFN36
TC78S122FNG * @ [ 40 202ch @ @ @ @ ® ® ® O 200+85°C HTSSOP48
TC78S122FTG * @ [ ] 40 2002ch @ @ @ @ ® ®© ® ® -200+85C QFN48
TB6600FG - @ [ J 50 45/50 @ @ @ @ [ J ® ® ® O® 30t0+35°C HQFP64
TB6600HG - @ [ J 50 45/50 @ @ @ @ ® O ® ® ® ® 30t0+85C HZIP25
TB67S102AFNG *x @ [ ) 50 4.0 e 6 06 o° ® ® ® O -20i0+85°C HTSSOP48
TB67S102AFTG *w @ [ 50 4.0 e 6 0 o ® ® @ ® 20t0+85C QFN48
TB67S103AFTG * @ [ ) ® 50 4.0 e 6 6 6 06 0 O ® ®© @ ® -20i0+85C QFN48
TB67S109AFNG x @ [ 50 4.0 ® 6 6 6 06 0 O ® ® ® O 20t0+85°C HTSSOP48
TB67S109AFTG * @ [ 50 4.0 ® 6 6 6 06 0 O ® ®© @ ® -20t0+85C QFN48
TB67S128FTG x @ [ J 50 5.0 ® © © 6 6 06 6 ¢ @6 6 @ @ ® O /0t0+35C QFN48
TB67S209FTG * @ [ J 50 4.0 ® 6 6 6 6 0 O ® ® @ ® -20t0+85C QFN48
TB67S249FTG * @ [ J 50 4.5 e 6 6 6 06 0 O ® @6 @ @ ® -201:0+35C QFN48
TB67S269FTG * @ [ 50 2.0 ® 6 6 6 06 0 O ® ®© @ ® 20t+85C QFN48
TB67S279FTG * @ [ ] 50 2.0 e 6 6 06 0 0 O ® ®© ® ® ® 200+35°C QFN48
TB67S289FTG x @ [ 50 3.0 ® 6 6 6 06 0 O ® 6 6 @ ® 201:0+35C QFN48
TB67S58XFNG(1)  ** ¥¢ @ [ 50 16 e 6 6 6 6 0 O ® ® ® ® 40t0+85°C HTSSOP28
TB67S58XFNG(2) ** & @ [ J 50 2.5 e 6 6 06 06 0 O ® ® ® O 40t0+85°C HTSSOP28
TB67S158FTG DAq o o 80  3.0xlch o o ® ® ® ® -20w0+85C QFN48
TB67S158FTG DAe ® @ ® ® 30 15:2ch o o ® ®© ® ® -20i0+85C QFN48
TB67S158NG bAe ® ®© @ ® 30 15<2ch ® o ® ® ® ® 00+85C SDIP24
TB67S179FTG bAq o o 80 15 e 6 6 &6 06 0 O ® ®© ® ® -0+85C QFN48
TB67S142FTG RAq o O 84 3.0 ® 6 0 © ® ®© ® ® 20t0+85C QFN48
TB67S142HG = o O 84 3.0 ® 6 06 o ® ®© @ ® -20t0+85C HZIP25
TB67S142NG * ® O 84 3.0 ® 6 06 o ® ® ® ® -200+35C SDIP24
TB67S149FG DAq o O 84 3.0 e 6 6 6 06 0 O ® ® ® ® 20t0+85°C HSSOP28
TB67S149FTG *x e o 84 3.0 e 6 6 06 0 0 O ® ® ® ® 20t0+35°C QFN48
TB67S149HG = ® O 84 3.0 e 6 6 6 06 0 O ® ®© @ ® 20i0+85C HZIP25

++Under planning  ** Under development  * Newitem Y Moisture-proof packed product
Note (1): Low voltage detection  (2): Over current detection  (3): Heat detection



IStepper motor drivers - Phase input

TC78H651AFNG Y @ [ J 8 2.0 o o ® ®© ® ® 40t0+105°C TSSOP16
TC78H653FTG Y @ [ 8 2.0 o o ® @ ® ® 40t0+105°C QFN16
TC78H611FNG Y @ [ J 18 11 o o ® ® ® 30t0+85°C TSSOP16
TC78H621FNG Y @ [ J 18 11 o O ® ® ® 30to+85°C  TSSOPl6
TC78H660FNG M [ J 18 2.0 o 0 o ® ® ® ® 40to+85°C  TSSOP16
TC78H660FTG AN [ J 18 2.0 ® 0 o ® ® @ ® 40to+85°C QFN16
TB6674FAG - @ [ J 24 0.2 [ J ® ® ® 30t0+85C SSOP16
TB6674FG e [ J 24 0.4 [ J ® ® ® 30t0+35C HSOP16
TB6674PG - @ [ J 24 04 [ ® ® ® 30t0+85C DIP16
TB62208FG Y @ [ J 40 18 e 0 o ® ® ® ® -20t0+85C HSOP28
TB62208FNG Y @ [ J 40 18 ® 0 o ® ® ® ® -20to+85°C HTSSOP48
TB62208FTG * @ [} 40 1.8 e & o ® ®© ® ® -20t0+85C QFN48
TB62210FNG @ [ J 40 1.0 ® 6 06 © ® ® ® ® -20t0+85°C HTSSOP24
TB62212FNG * @ [ J 40 152ch ® @ @ ® ® ® ® -40t0+85°C HTSSOP48
TB62212FTAG Y @ [ J 40 15%2ch @ @ @ ® ® ® ® -40to+85C QFN48
TB62213AFG * @ [ J 40 3.0 ® 6 06 © ® ®© ® ® -20t0+85C HSOP28
TB62213AFNG Y @ [ J 40 3.0 o 6 0 © ® ® ® ® 20t0+85°C HTSSOP48
TB62213AFTG * @ [ J 40 3.0 e 6 06 ° ® ® @ ® - 20t0+85C QFN48
TB62213AHQ - @ [ J 40 3.0 e 6 06 © ® ®© ® ® -20t0+85C HZIP25
TB62218AFG @ [ J 40 2.0 ® 6 0 © ® @ ® ® 20t0+85C HSOP28
TB62218AFNG Yo @ [ J 40 2.0 ® 6 06 o ® ® ® ® 20t0+35°C HTSSOP48
TB62218AFTG Y @ [ J 40 2.0 ® 6 0 © ® ® ® ® -20t0+85C QFN48
TB62261FTAG * @ [ J 40 15 ® 6 06 ° ® ®© ® ® -20t0+85C QFN36
TB62261FTG Yo @ [ J 40 1.8 ® 6 0 © ® @ ® ® -20t0+85C QFN48
TB6562AFG - @ [ J 40 15 ® 6 06 ° [ ] ® @® -20t0+85C SSOP30
TB6562ANG - @ [ J 40 15 ® 6 0 ° [ ] ® @® -20t0+85C SDIP24
TB67S213FTAG Y @ [ J 40 2.5 ® 6 06 © ® ® ® ® 20t0+85°C QFN36
TB67S511FTAG Y @ [ J 40 2.0 o 6 06 ° ® ® ® ® -20t0+85C QFN36
TB67S521FTAG Y @ [ J 40 2.8 o 6 0 © ® ® ® ® -20t0+85C QFN36
TC78S121FNG Yo @ [ J 40 202ch @ @ @ @ ® ® ® ® 20to+35°C HTSSOP48
TC78S121FTG * @ [ J 40 202ch @ @ @ @ ® ® @ ® -20t0+85C QFN48
TB67S101AFNG Y @ [ J 50 4.0 ® 6 06 ° ® ® ® ® -20t0+35°C HTSSOP48
TB67S101AFTG Y @ [ 50 4.0 ® & 0 ° ® ®© ® ® -20t0+85C QFN48
TB67S101ANG e [ J 50 4.0 ® 6 0 © ® ®© @ ® 20t0+85C SDIP24
TB67S105FTG Y @ ® 50 3.0 ® 0 o ® @ @ ® 20t0+35C QFN48
TB67S261FTG * @ [ ) 50 2.0 o 6 0 © ® ®© @ ® -20t0+85C QFN48
TB67S265FTG Y @ ® 50 2.0 ® 0 o ® ®© ® ® 20t0+35C QFN48
TB67S285FTG Y @ ® 50 3.0 ® 0 o ® ®© ®© @ ® 200+35C QFN48
TB67S111PG Yo [ J 80 15 o o ® ® ® ® 20t0+85°C DIP16
TB67S158NG - [ J ® O 380 15xh o o ® ®© ® ® -20t0+85C SDIP24
TB67S141FTG bAq [ J [ J 84 3.0 ® 6 0 © ® ®© @ ® 20t0+85°C QFN48
TB67S141HG = [ [ J 84 3.0 ® 6 06 ° ® ®© ® ® -20t0+85C HZIP25
TB67S141NG bAq [ [ ) 84 3.0 e 6 06 o ® ®© @ ® 20t0+85C SDIP24
TB67S145FTG DAq (] ® 34 3.0 o 0 0 ® @ @ ® 20¢t0+35C QFN48

++Under planning  ** Under development  *Newitem v Moisture-proof packed product
Note (1): Low voltage detection  (2): Over current detection  (3): Heat detection



I Brushless DC motor drivers

Controller - Pre-driver

TB6575FNG ¥ @ ® 55 0020 @ ® ° -30 to +105°C SSOP24
TB6551FAG P ) ® 12 0.002 3 e o 30 to +115°C SSOP24
TB6556FG R ) ® 12 0.002 3 e o © 30 to +115°C SSOP30
TB6584AFNG * @ ® 18 0.002 3 e o o 30 to +115°C SSOP30
TB6584FNG ¥ @ ® 18 0.002 3 e o o -30 to +115°C SSOP30
TB6586AFG * @ ® 18 0.002 3 @ ® -30 to +115°C SSOP24
TB6586BFG * @ ) 18 0.002 3 @ ® -30 to +115°C SSOP24
TB6586FG * @ ) 18 0.002 3 @ ® -30 to +115°C SSOP24
TB6631FNG ¥ @ ) 18 0.002 3 C) ° -30 to +115°C SSOP30
TB6634FNG * @ ® 18 0.002 3 e o o -30 to +115°C SSOP30
TB67B054FTG ¥ @ ) 18 0.002 3 e o o -30 to +115°C QFN32
TC78B04IFNG  * Y @ ® 18 0.002 3 e o ° -40 to +115°C SSOP30
TC78B042FTG A @ ) 18 0.002 3 e o ® -40 to +115°C QFN32
Controller - Driver

TC78B002FNG P ® ® 13 15 1 ®© @ © -40 to +105°C SSOP16
TC78B002FTG Y ® ® 13 15 1 ®© @ @ -40 to +105°C QFN16
TC78B025FTG R ® 13 40 1 ®© @ @ ®@ @ O -40t0+105C QFN24
TC78B027FTG ) ° 18 0.200 1 ®© @ @ ®@ @ O -40t0+105C QFN24
TB6633AFNG * @ ® 10 M ) ® -30 to +105°C SSOP24
TB6633FNG * @ ® 1.0 ° ° ® -30 to +105°C SSOP24
TB67BO01AFTG ¥ @ ® 3.0 ° ° ° ° -40 to +105°C QFN36
TB67BO0LFTG ¥ @ ® 3.0 ° ° ° ° -40 to +105°C QFN36
TB67BO0SAFNG ¥ @ ® 3.0 M ) ® ° -40 to +105°C SSOP24
TB67BO0SAFTG ¥ @ ® 3.0 M ® ® ) -40 to +105°C QFN24
TB67BO0SBFNG ¥ @ ® 3.0 ° ® ® ) -40 to +105°C SSOP24
TB67BO0SBFTG ¥ @ ® 3.0 ° ) ® ) -40 to +105°C QFN24
TB67BO0SCFNG ¥ @ e 3.0 ° ) ® ® -40 to +105°C SSOP24
TB67BO0SCFTG ¥ @ ® 3.0 M ) ® ) -40 to +105°C QFN24
TB67BO0SFNG ¥ @ ® 3.0 ° ) ® ) -40 to +105°C SSOP24
TB67BOOSFTG ¥ @ ® 3.0 ° ) ® ) -40 to +105°C QFN24
TB67Z800FTG % @ e 3.0 40 t0 +105°C QFN36
TC78BOL5FTG ¥ @ ® 3.0 1 @ ® ) -40 to +85°C QFN36
TB6603FTG P ) ° 30 0.020 3 FI) 3010 +85°C QFN36
TB6604FTG ) ® 30 0.020 3 ° M -30 to +85°C QFN48
TB6605FTG ) ® 30 0.020 3 FEK) ° -30 to +85°C QFN36
TC78B009FTG R ° 30 0240 @ ® ° ® ® -40to+105°C QFN36
TC78BO04AFTG P ) ° 31 0.100 3 ° ° 30 to +85°C QFN40
TC78BOL5AFTG ¥ @ ® 3 3.0 1 @ ® ® -40 to +85°C QFN36
TC78BO0GAFNG ¢ ® ) 40 0.020 1 @ @ -40 to +105°C SSOP16
TC78BO0GAFTG e ® ) 40 0.020 1 @ @ -40 to +105°C QFN16
TC78B006BFNG e ® ) 40 0.020 1 @ @ -40 to +105°C SSOP16
TC78BO06BFTG e ® ) 40 0.020 1 @ @ -40 to +105°C QFN16
TC78B006CFNG Pas ® ) 40 0.020 1 @ @ -40 to +105°C SSOP16
TC78B006CFTG DS ® ) 40 0.020 1 @ @ -40 to +105°C QFN16
TC78BO0GFNG s ® ) 40 0.020 1 @ @ 4010 +105°C SSOP16
TC78B00GFTG s ® ) 40 0.020 1 @ @ 400 +105°C QFN16
TC78BO16FTG ¥ @ ® 4 3.0 3 ) ) -40 to +105°C QFN36
TB6585AFTG P ) e 4 18 3 e o © -30 to +85°C QFN48
TB6585FG N ) e 4 18 3 e o © -30 to +85°C HSOP36
TB6588FG P ) ® 25 M ® ® -30 to +105°C HSOP36
TB67BO0OFG N ) ® 500 2.0 3 @ @ @ 30 to +115°C HSSOP34
TB67BO0OHG - e ® 500 2.0 3 @ @ @ 30 to +115°C HDIP30
TB67BO00AFG  * % @ ® 600 2.0 3 @ @ @ -30 to +115°C HSSOP34
TB67BO00AHG * - @ ® 600 2.0 3 @ @ @ -30 to +115°C HDIP30

++Underplanning  ** Under development  * Newitem 5% Moisture-proof packed product
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Motor control drivers

RESTRICTIONS ON PRODUCT USE

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA” .
Hardware, software and systems described in this document are collectively referred to as “Product” .

>

>

TOSHIBA reserves the right to make changes to the information in this document and related 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, lifesaving and/or life supporting 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, and devices related to power plant. IFYOU USE PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY
FOR PRODUCT. For details, please contact your TOSHIBA sales representative or contact us via our website.

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.

TOSHIBA

Toshiba Electronic Devices & Storage Corporation
Website: https://toshiba.semicon-storage.com/

©12021 TOSHIBA ELECTRONIC DEVICES & STORAGE CORPORATION

SMCG210322EN
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