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AN204732

F2MC-8FX Family MB95200 Series 8-Bit Microcontroller PC Fan Demo Reference
Solution

Associated Part Family: MB95200 Series

This application note describes the elements and features of the PC Fan demo.
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1 Overview

This Demo set controls a one-pair-pole BLDC with one HALL sensor. This is for PC FAN application.
This demo set contains the following elements:

B Control board based on MB95F264K
B External PWM generating board
B PCFAN

This demo set supports features below:

B 12V and 5V power supply
B One Hall sensor feedback
B External PWM input to set speed
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Demo Platform

Platform
As shown in Figure 1, there are three parts for this demo, and in fact part I is used for external PWM input. It is not

necessary in actual application. Part II is a drive board which contains an H bridge and a feedback circuit.

Figure 1. Demo Platform
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3 Features
3.1 12 V and 5V Power Supply
In this system, the main power is 12 V and will supply to BLDC and 5 V power. The MCU and Hall sensor will work
under 5 V.
3.2 Hall Sensor Feedback
The motor is a one-pair-pole motor so it is embedded only one Hall sensor to sense the phase and measure speed.
When the rotor passes through the windings in the stator, the Hall sensor will produce a high-to-low or a low-to-high
edge. This edge gives the controller phase information. The time between two edges gives the controller speed
information.
3.3 External PWM Input to Set Speed

User can set the speed by inputting a PWM to the control board. The frequency is acceptable from 1 KHZ to 32 KHZ.
The control board will measure the duty of the PWM. High duty is corresponding to a high speed, and low duty is
corresponding to a low speed.
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4 Hardware

4.1 System Block Diagram
Figure 2 shows the main parts of this demo set. They are:

MCU
B External PWM Input
B H bridge
B 12V to 5V convertor

Figure 2. System Block Diagram
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4.2 Modules

Some main modules will be introduced in this section.
® MCU
In this demo, the MCU is MB95F264K from Fujitsu excellent MB95200 series. It contains main features as follow:

e 4K bytes FLASH, 240 bytes RAM

e 4 clock resources: main OSC, sub OSC, main CR, sub CR.
e 2 channels of 8/16bits timer

e LIN module supporting main and slave mode

e 6 channels for 8/10bit A/D

e LVD

The peripheral circuit is given by Figure 3 (next page).
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Figure 3. MCU
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As shown in Figure 4, the power amplifier is an H bridge. The mother line voltage is 12 V which is the rated voltage of
the motor. H Bridge is made up of four MOSFETS, the high side MOSFETs are P channel, and the low side
MOSFETs are N channel. Two dynatrons are used to pull up the G pole voltage to shut down the P MOSFETs. The
two dynatrons are controlled by only one MCU pin connected to different pin of dynatrons. When the MCU pin is set
to 1, the QA_P1 will be off and the QB_P1 will be on, contrarily, the QA_P1 will be on, the QB_P1 will be off. Two
different MCU pins control the N MOSFETSs. Current protection is implemented via monitoring the voltage on R18.
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Figure 4. H Bridge
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| | 12 V to 5V converter

The power input on this demo is 12 V. But the MCU and Hall sensor work under 5 V. This circuit can convert 12 V to
5 V for MCU and Hall sensor. The D1 supplies a stable voltage to the base pole of Q3. The connecting pole will

output a stable voltage at about 4.3V (5V - 0.7 V).

Figure 5. 12 V to 5 V Converter
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5 Firmware

51 Flow Chart

This firmware will mainly implement 4 functions: set speed, produce PWM, get and deal with Hall signal, monitor
current. When power on, the speed is not measured at the beginning, so the firmware will check the logic level of the
PWM input pin to decide the start speed till the given speed was measured. The total current passing through the
motor will be detected all the time.

Figure 6. Flow Chart
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52 Module Initialization

The MB95F264K have four 8 bit timers. The timer TOO is used to measure the PWM input signal and get the speed
setup. The timer T10 and T11 work at PWM mode to produce PWM to drive the low side mosfets. The timer TO1 is
used for Hall sensor detecting.

B Set Speed

The fan speed setup is implemented by external PWM input. The frequency is acceptable from 1 KHZ to 32 KHZ. The
duty of the PWM is giving speed information. High duty means a high speed, while low duty means low speed. Here,
PWC module is used to get external PWM and measure the frequency and duty.

Following is the sample code for PWC.
TOOCRO = 10100101B;
TMCRO = 00000000B;
TOOCR1 = 10100000B;

| Produce PWM

When the MCU gets given speed information, the PWM module will give PWM signals to the N mosfets according to
the Hall sensor feedback. The P mosfets will act according to the Hall sensor signal too. Figure 7 illuminates the flow.

Figure 7. Drive Signals
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The sample setup is given below.
T10CRO = 00010011B;
T11CRO = 00010011B;
TMCR1 = 00100000B;
T10CR1 = 10000001B;
T11CR1 = 10000001B;

B Get and Deal with Hall Sensor Feedback

Hall sensor is a way for communication between controller and motor. The signal transmits the rotor location to the
controller. Controller gives signals to drive the H bridge according to the Hall sensor feedback. Firmware arranges a
free running timer to detect the Hall sensor signal status at a period of 52.1us.

This is timer setup for hall sensor.
TO1CRO = 10010010B;
TMCRO = 00000000B;
TO1CR1 = 00100000B;

| | Monitor Current

In this system, an A/D channel is directly connected to the sampling resistance to sample the voltage transformed
from the current. Once huge current is detected, motor will stop to avoid destroying.

AD setup for current monitoring
ADC1 = 00000011B;
ADC2 = 01100011B;
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6 Additional Information

For more information on Cypress MB95200 products, please visit following website:

http://www.cypress.com/MB95200
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