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TMPM370 Vector Motor Controller

Highlights

• ARM® Cortex™-M3 CPU
core
– Hardware multiply and

divide logic, including
multiply-accumulate and
saturated math

– 1.25 DMIPS/MHz

– Power-down modes

– Nested Vectored
Interrupt Controller

– ARM CoreSight™ debug
module for non-intrusive
real-time system
development

– Serial Wire Debug and
Trace

• 256 KB on-chip FLASH

• 8, 16-bit timers

• 2 channels Programm-
able Motor Driver

– 3-phase PWM

– Sync ADC start

• 2 channels encoder input

• Dual 12-bit ADCs with up
to 22 inputs

• 4 channels programm-
able-gain op-amp for
motor sensor inputs

• Programmable threshold
for sensor comparator
inputs and limit values in
the ADCs quickly detect
abnormal conditions

• Power-on reset, low-
voltage detect and
oscillator frequency
detect analog blocks for
reliable operation

• 100-pin LQFP/QFP
packages

Description
The Toshiba TX03 general-purpose
Microcontroller family with ARM® Cortex™-
M3 processors offers an MCU for every
cost/performance point from computation-
and memory-intensive DSP applications to
cost-sensitive 8-bit MCU upgrades.

The M370 group of motor control MCUs
offers fast ARM Cortex-M3 CPUs with
hardware acceleration for vector algorithms,
along with specialized digital and analog
blocks, large memories, lots of I/O and
timers for cost-effective embedded systems.

Key Features

• Fast CPU. The ARM Cortex-M3 CPU
features low power, high code density and
1.25 DMIPS/MHz performance. Hardware
multiply and divide instructions are useful
for motor control algorithms.

• Powerful Debug Capability. The Cortex-
M3 CoreSight™ debug module comes
equipped with JTAG and Serial Wire
View/Trace capability.

• Dual or Single Motor Control. The
combination of the 80 MHz CPU with
hardware vector calculations and
autonomous PWM channels give the
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M370 MCU the throughput needed to
control two motors at the same time.

• IEC60730 Class B Support. Hardware
and software work together to ensure safe
and reliable operation.

• Hardware Vector Engine. Field-oriented
control of AC motors requires extensive
mathematical calculations to translate
between Id/Iq space and the physical state
of the motor. The M370 MCU manages this
translation in hardware, freeing up the CPU
to run the motor models.

• Two Programmable Motor Driver Units.
Each unit provide autonomous PWM
outputs and synchronizes the A/D
conversion of the sensor inputs.

• Integrated comparators. Detects out-of-
range conditions.

• Integrated dual 12-bit ADC. Utilizes
programmable gain op-amps for reading
motor states.

Key Applications

• Single or Dual AC motor control

• Appliances

• HVAC

www.Toshiba.com/taec
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• The information contained herein is subject to change without notice.

• The information contained herein 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.

• 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 utilizing TOSHIBA products, to comply with the standards of safety in
making a safe design for the entire system, and to avoid situation 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 in 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 foreign exchange and foreign trade laws.

• The products contained herein may also be controlled under the U.S. Export Administration Regulations and/or subject to the approval of the U.S. Department of Commerce or
U.S. Department of State prior to export. Any export or re-export, directly or indirectly in contravention of any of the applicable export laws and regulations, is hereby
prohibited.

ARM is the registered trademark of ARM Limited in the EU and other countries. Cortex-M3 and CoreSight are trademarks of ARM Limited in the EU and other countries. All other
trademarks are the property of their respective owners and may be registered in certain jurisdictions.

All trademarks are of their respective manufacturer and may be registered in certain jurisdictions. © Copyright 10/2009 TAEC
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TMPM370 MCU Family with ARM® Cortex™-M3 Cores

Regional Sales
Offices

NORTHWEST
San Jose, CA
TEL: (408) 526-2400
FAX: (408) 526-2410

SOUTHWEST
Irvine, CA
TEL: (949) 623-2900
FAX: (949) 474-1330
Plano, TX
TEL: (972) 381-2772
FAX: (972) 381-2774
El Paso, TX
TEL: 915-771-8156
FAX: 915-771-8178

MIDWEST
Wixom, MI
TEL: (248) 347-2607
FAX: (248) 347-2602
Buffalo Grove, IL
TEL: (847) 484-2400
FAX: (847) 541-7287

NORTHEAST
Marlboro, MA
TEL: (508) 481-0034
FAX: (508) 481-8828
Parsippany, NJ
TEL: (973) 541-4715
FAX: (973) 541-4716

SOUTHEAST
Duluth, CA
TEL: (770) 931-3363
FAX: (770) 931-7602
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Ordering Information

Part Number ROM (FLASH) RAM Package

TMPM370FYDFG 256 KByte 10 KByte QFP100-P-1420-0.65A

TMPM370FYFG 256 KByte 10 KByte LQFP100-P-1414-0.5H
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