
Overview

This development kit featuring the MC9S12ZVML128 MCU helps you get your 

development started within minutes. You don’t need to wait for your own hardware 

design to be available or start software development from scratch. This development 

kit offers you a fully documented, working setup for 3-phase sensorless brushless 

DC (BLDC) motor control.

The hardware includes one evaluation board, 

featuring the MC9S12ZVML128 MCU equipped 

with six power MOSFETs to drive the 3-phase 

BLDC motor and a LIN interface.

The application software in this development kit 

provides a complete, easy-to-use solution for 

BLDC sensorless motor control applications, 

covering speed control and torque limitation.

The complete hardware and software 

documentation will help you use and adapt this 

solution for your own application use cases.

Target Automotive  
Applications
• Actuators and valve controls

• Blower fan in HVAC systems

• Electric fuel, water and oil pumps

• Engine cooling fans 

• Wind shield wipers
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Development Kit Features
• MC9S12ZVML128 evaluation board 

including 3-phase 10 A BLDC/PMSM  

low-voltage power stage

• 24 V BLDC motor

• FreeMASTER visualization

• 20 KHz PWM switching frequency

• 1 ms speed control loop

• Sensorless control using back EMF zero 

crossing detection

• DC bus overvoltage, overcurrent and 

undervoltage fault detection

• Hardware support for HALL sensor-based 

motor control

MC9S12ZVML128 Features
• Enhanced S12Z core at 50 MHz bus speed

• Up to 128 KB flash, 512 B EEPROM and  

8 KB RAM

• PMF module for motor control  

PWM generation

• Dual 12-bit analog-to-digital  

converter (ADC)

• Programmable trigger unit to synchronize 

ADC conversions

• Built-in automotive voltage regulator 

operating between 3.5 and 40 V

• Built-in LIN physical layer meets automotive 

OEM specifications for LIN conformance 

and EMC requirements

• Built-in gate drive unit with charge pump, 

protected low-side and high-side gate 

drivers capable of driving six external 

MOSFET up to 100 percent duty cycle

• Two built-in current sense  

operational amplifiers

The MC9S12ZVML128 is part of the S12 
MagniV portfolio of mixed-signal MCUs, offering 
smart and optimized integration of high-voltage 
analog components. The MC9S12ZVML128 
product family integrates an automotive voltage 
regulator operating between 3.5 and 40 volts, 
a LIN physical layer and a gate drive unit made 
of three low-side and three high-side drivers to 
control up to six external MOSFETs. 

The S12ZVM family combines all the elements 
needed to build a very compact and power-
efficient 3-phase BLDC motor control platform. 
It reduces PCB space and manufacturing 
complexity to simplify your design and increase 
overall quality through integration. 

For more information, visit freescale.com/automcdevkits 

Freescale and the Freescale logo are trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. MagniV is a trademark 
of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners.  
© 2013 Freescale Semiconductor, Inc.

Document Number: MTRCKTSBNZVM128FS REV 0   
Agile Number: 926-27677 REV A

 Sensorless Motor Control Algorithm ConceptSensorless Motor Control Algorithm Concept

ADC Module 0

MC9S12ZVML128
Evaluation Board

S12ZVM

3-Phase Inverter

ADC Module 0

Zero Crossing Period 
and Position Recognition

Commutation
Control

Current
PI Controller

Speed
PI Controller

PMF

GDU
Ph. Comp
Mux
Current Amp.

Limitations

BEMF
Voltage

DC Bus
Voltage

Phase Voltage

DC Bus Voltage

DC Bus Current

Trigger Points

ADC
Triggers

Duty
Cycle

Required DC Bus
Current Limit

Actual
Speed

Required
Speed

ADC
Triggers

PTU

BDM
On-Chip

Debugging
Freemaster

Power
Line

Superior
System

1/T

LIN
Module

3-Phase
BLDC
Motor

-
+

-
+

 MC9S12ZVML128: S12 MagniV Mixed-Signal MCU

Ext. Osc.

IRC

BDM

PLL

KWU

RTI

Watchdog

SPI

SCI

SCI

4-Ch. Timer

MSCAN

Dual 12-bit ADC
5+4-Ch.

S12Z Core
Voltage Regulator

128 KB Flash Temp Sense

LIN
Physical
Interface

Gate Drive
Unit

Current Sense
(2 x Opamp)

Charge Pump

8 KB RAM

512 B EEPROM

PTU 6-Ch. PWM

GPIO

Core and Memories Digital Peripherals

MC9S12ZVML128: S12 MagniV Mixed-Signal MCU

HV Analog 5 V Analog



 

Общество с ограниченной ответственностью  «МосЧип»   ИНН 7719860671 / КПП 771901001                                                                                                                                                     
Адрес: 105318, г.Москва, ул.Щербаковская д.3, офис 1107 

                                        

Данный компонент на территории Российской Федерации 

Вы можете приобрести в компании MosChip. 

    

   Для оперативного оформления запроса Вам необходимо перейти по данной ссылке: 

      http://moschip.ru/get-element 

   Вы  можете разместить у нас заказ  для любого Вашего  проекта, будь то 
серийное    производство  или  разработка единичного прибора.   
 
В нашем ассортименте представлены ведущие мировые производители активных и 
пассивных электронных компонентов.   
 
Нашей специализацией является поставка электронной компонентной базы 
двойного назначения, продукции таких производителей как XILINX, Intel 
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits, 
Amphenol, Glenair. 
 
Сотрудничество с глобальными дистрибьюторами электронных компонентов, 
предоставляет возможность заказывать и получать с международных складов 
практически любой перечень компонентов в оптимальные для Вас сроки. 
 
На всех этапах разработки и производства наши партнеры могут получить 
квалифицированную поддержку опытных инженеров. 
 
Система менеджмента качества компании отвечает требованиям в соответствии с  
ГОСТ Р ИСО 9001, ГОСТ РВ 0015-002 и ЭС РД 009 
 
 

      

            Офис по работе с юридическими лицами: 
 

105318, г.Москва,  ул.Щербаковская д.3, офис 1107, 1118, ДЦ «Щербаковский» 
 
Телефон: +7 495 668-12-70 (многоканальный) 
 
Факс: +7 495 668-12-70 (доб.304) 
 
E-mail: info@moschip.ru 
 
Skype отдела продаж: 
moschip.ru 
moschip.ru_4 
              

moschip.ru_6 
moschip.ru_9 
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