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Target Applications /

Inverter motor control applications are increasing at a
tremendous speed. Their main advantages are

* better control

* energy saving

* longer lifetime.

Main areas of use are all kind of industrial applications,
automotive and home appliances like washing machines
or air-conditioning systems. Toshiba offers all active
components needed for an inverter module including
MCUs, Logic, MOSFETs, optocouplers and diodes.
Depending on the type of application and motor used,
different solutions are possible.

For a pure motor control an unprogrammable logic
solution is the easiest and most cost efficient solution. If
the system also performs other functionality, a
programmable MCU solution plus discrete driver and
power parts is the better choice.

Block diagram of an inverter

1por3 ¢
power supply

Gate driver / Opto

DsP
RISC
PMD MCU

Toshiba products for inverter

Solution |Unprogrammable
Type 1 chip

Programmable Solution

RISC MPU 64bit

2 chip | GP 8 bit MCU [PMD MCU 8bit| RISC 32bit

Depending on the type of motor Toshiba offers a variety of dedicated MCUs.

e Standard DC motor: a general purpose (GP) MCU

* Scalar controlled BLDC or AC induction motor: MCU with programmable motor drive (PMD) unit
* Vector controlled Motors: 32-bit RISC MCU with dedicated timer unit
* High end motion control applications, where several motors must be synchronised: 64-bit RISC ASSPs

Sine Wave Generation/

To realize a smooth motor operation it is important to
induce a magnetic motor field that equals a true sine-wave.
An operation with less audible and electrical noise and
thus with less vibrations is possible using Toshiba's PMD
MCUs.

Conventional

Lower Noise
Less Vibration
Higher Efficiency

The sine-wave data are stored inside an additional RAM
area on-chip that is initialised after reset. The flexibility of
having the sine-wave information stored in RAM leads to
the fact that an easy manipulation of the waveform is
possible, such as as the overlay of additional harmonics.

Sine Wave




Motor Control

Benefits of PMD MCUs /

Easy development:

Increased system functionality:

Large motor frequency range:

All necessary functions for the motor control are integrated in hardware. This
leads to an even easier programming of complex closed loop motor control
circuits featuring direct sine-wave control.

The complete motor control is solely managed by the control unit on chip
with the advantage that no additional interrupt load is applied to the CPU
core itself. Thus the 8-bit MCU is free for controlling the rest of the system,
resulting in an overall performance of comparable 16-bit MCUs in use for
motor control.

Due to digital filtering within PMD unit control of motor speed in a dynamic
range of 100—10000 rpm is possible, resulting in lower energy consumption.
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Reference Design:

A reference inverter module including PMD-MCU, MOSFET module and pre-
driver from Toshiba is available.

Line-up of PMD MCUS/

P Hardware Motor High ADC U
PMD | ROM ROM SRAM generated | Timer | Timer | control | speed | Channels | A | SIO
MCU N KB Type Bytes Sinus 16 bit 8 bit PWM PWM 10 bit R
S Pins T
TMP88xH40 28 16 Mask+OTP 0.5K+128B Yes 1 2 6 4 1 1
Mask+OTP
TMP88xH41 | 42/44 | 16 Flash* 1K+128B Yes 2 2 6 8 1 1
TMP88xS42 64 64 Mask+OTP 2K+128B Yes 2 4 12 2 16 1 1
TMP88xS43 80 64 Mask+OTP 2K+128B Yes 2 4 12 2 16 1 1
TMP88xW44 | 100 | 120 Mask+Flash 4K Yes 2 4 12 2 16 2| 1
TMP88xW45 80 120 Mask+Flash 4K Yes 2 4 12 2 16 2 1
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Application Examples

TB9065:

TB9065 is a 3-Phase full-wave pre-driver consisting of
gate driver, charge pump, Automotive VReg, watchdog,
comparators for hall sensors and LIN transceiver all on
one chip.

Features:

» Over current, over temperature, over voltage protection

» Diagnostics

* Wake-up by LIN bus

e Low Standby Current: < 100uA

* Operating Voltage +7 to +18V

* Operating Temp.: -40 to +105°C

* Direct connection of Hall sensor supported; No Hall IC
needed

P6602:
MP6602 is a Power MOSFET module consisting of 6 Power
MOSFET in one package for 3 phase operation.

Features:

* 6in1 power MOSFET module

* Trench UMOS Il - Technology

* Low drain-source ON resistance: RDS (ON) = 22.4mg

(typ.)

High forward transfer admittance: |Yfs| = 16 S (typ.)

* Low leakage current: IDSS = 100 A (max) (VDS = 60 V)

* Enhancement-mode: Vth = 2.0 t0 4.0 (VDS = 10V,

ID = 1mA)

* The lower arm source terminal has been independent by
each arm for the purpose of the current detection at the
time of vector control.

* Thin package: 3.5mm(typ.)

Typical application (Automotive actuator with LIN connection):

|
System power supply

MOS-FET
(MP6602)

L. v (Y

L e

Motor predriver (TB9065F)

§(5V-Reg. reset circuit, WDT, LVD)

Operat:onal
~ amplifier

| Microcontroller (TMP88CH41SMG)

10-bit ADC ‘ 8-bit CPU core

h Timer / Counter RAM

ROM

Programmable Motor Driver

(PMD) for Sine Wave Control
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TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless,
semiconductor devices in general can malfunction or fail due to their inherent electrical sensitivity and
vulnerability to physical stress. It is the responsibility of the buyer, when utilising TOSHIBA products, to
comply with the standards of safety in making a safe design for the entire system, and to avoid situations
in which a malfunction or failure of such TOSHIBA products could cause loss of human life, bodily injury
or damage to property. In developing your designs, please ensure that TOSHIBA products are used within
specified operating ranges as set forth in the most recent TOSHIBA products specifications. Also, please
keep in mind the precautions and conditions set forth in the "Handling Guide for Semiconductor Devices,"
or "TOSHIBA Semiconductor Reliability Handbook" etc..

The Toshiba products listed on this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic

appliances, etc.). These Toshiba products are neither intended nor warranted for usage in equipment that
requires extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss
of human life or bodily injury ("Unintended Usage"). Unintended Usage include atomic energy control
instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
combustion control instruments, medical instruments, all types of safety devices, etc.. Unintended Usage
of Toshiba products listed in this document shall be made at the customer's own risk.

The products described in this document may include products subject to the foreign exchange and
foreign trade laws.

The information contained in this document is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the
third parties which may result from its use. No license is granted by implication or otherwise under any
patent or patent rights of TOSHIBA or others.
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