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1 System Introduction 

1.1 Overview 

FU5821 series are high-performance single phase BLDC motor drive dedicated chips with integrated ME core 

and 8051 core. ME core integrates Smart Engine module, which can complete calculations for high-speed motor 

control. 8051 core is used for parameter configuration and routine operation processing. Most of 8051 core 

instruction cycle is 1 or 2 system clock. The chip is integrated with high speed comparators, pre-driver, ADC, CRC, 

I2C, UART, Timer, PWM and built-in high voltage LDO, which are essential for square wave control based single 

phase BLDC motor drive. 

1.2 Applications 

Hall effected single phase BLDC motor drive system. 

1.3 Features 

◼ Power supply: 5V ~ 28V 

◼ Dual core: 8051 core and ME core 

◼ Instruction cycles are mostly 1 or 2 system clock 

◼ 6kB Flash ROM with CRC, self program and code protection 

◼ 256 bytes IRAM, 256 bytes XRAM 

◼ ME: Single phase motor control engine 

◼ 15 interrupt sources, with 4 priority levels 

◼ GPIO: 

➢ FU5821T: 8 GPIO 

◼ Timer: 

➢ 3 general timer 

➢ 1 BLDC motor dedicated timer 

➢ 1 RTC 

◼ 1 I2C 

◼ 1 UART, supports input reverse mode, output reverse mode and single wire mode 

◼ Analogue peripherals: 

➢ 10-bit ADC, with 2μs conversion time and VDD5 as reference voltage 

➢ ADC channel numbers:   

◆ FU5821T: 6 

◆ Internal VCC voltage sampling channel 

➢ 3 comparator groups (5 comparators) 
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➢ DAC: 

◆ 1 channel 6-bit, used for current limiting protection 

◆ 1 channel 4-bit, used for overcurrent protection 

◼ Built-in 2P2N pre-driver 

◼ Square wave control supports automatic phase commutation, cycle-by-cycle current limiting and Hall/BEMF 

based position detection 

◼ Built-in oscillator:  

➢ 24MHz ± 2% high speed oscillator 

➢ 32.8kHz low speed oscillator 

◼ WDT 

◼ Two-wire FICE protocol based real time emulation 
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2 Schematic and Description 

2.1 FU5821T Demo Board Schematic 

Demo board is designed based on FU5821T, which includes power supply anti-reverse circuit, current sampling 

circuit, Hall circuit, MOSFET driving circuit, BEMF detection circuit and communication interface. 

 

Figure 2-1 FU5821T Demo Board Schematic 

2.2 Description 

2.2.1 Power Supply Anti-reverse Circuit 

The external DC power supply is connected to VCC pin of FU5821 through anti-reverse diode (D1). The input 

voltage range is 5V ~ 24V. 

 

Figure 2-2 Power Supply Anti-reverse Circuit 
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2.2.2 Current Sampling Circuit 

The terminal voltage of current sampling resistor is connected to ISEN pin through filtering. ISEN is connected to 

internal comparator positive input and AD input of chip to sample current. This circuit is used for current limit and 

overcurrent protection. 

  

Figure 2-3 Current Sampling Circuit 

2.2.3 Hall Circuit 

Hall-IC and Hall-sensor are both available. When Hall-sensor is selected, Hall-sensor is powered by VDD5 of 

FT5821, the input of Hall signal are HALLM and HALLP. When Hall-IC is selected, external pull-up HALLP pin 

by 2k resistor. 

  

Figure 2-4 Input of Hall signal 

2.2.4 MOSFET Driving Circuit 

MOSFET driving circuit is composed of 2P+2N MOSFET, resistances and capacitances. The high side is P-type 

MOSFET and the low side is N-type MOSFET, which are driven by the pre-driver of MCU. 
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Figure 2-5 MOSFET Driving Circuit 

2.2.5 BEMF Detection Circuit 

The U, V phase voltage is connected to 11th pin and 12th pin of chip through voltage division circuit. This circuit 

is used for Rotor Sate Detection (RSD), the detection of tail wind and contrary wind of motor. 

  

Figure 2-6 BEMF Detection Circuit 

2.2.6 Communication Interface 

Simulator interface circuit. VDD5 connect to VDD pin of simulator. K connect to FICEK pin of simulator. D 

connect to FICED pin of simulator. GND connect to GND pin of simulator. This interface is used for debugging 

and online programming. 

  

Figure 2-7 Communication Interface  
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3 Software Framework and Function Description 

3.1 Finite State Machine of Motor Control 

Start

mc  Idle
Idle state

 mc Init
Initialization

mc Tail Wind

Rotor state 
detection

mc start
Start state

mc  Run
Run state

mc  Stop
Stop state

Fault_ Detection() 

Fault_ Detection() 

mc.Flag 
ON OFF=0

mcFault
1. Overcurrent protection

2. Undervoltage protection

3. Overvoltage protection

4. Motor locked protection

 

Figure 3-1 Finite State Machine of Motor Control 

The finite state machine of motor control is controlled by MC_Control function in main( ) function. 

◼ mcIdle: Idle state. Initialization of controller and motor parameters 

◼ mcTailWind: Rotor state detection state. Enable this function to detect motor state (tail wind, contrary wind 

or static state) before starting motor. Otherwise, the controller state is mcStart directly 

◼ mcStart: Start state. Initialize voltage duty cycle setting and read Hall state. Enable MOE to start motor. 

During the mcStart state, keep updating voltage duty cycle and motor position 

◼ mcRun: Run state. After motor acceleration, the controller enter mcRun state, stable operation state. In mcRun 

state,the chip controls the motor speed based on the input reference 
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◼ mcStop: Stop state. After receiving stop command, the controller enters mcStop state and disable MOE. Then 

the controller return to mcIdle state 

◼ mcFault: Fault state. In the process of motor starting and running, if a motor fault is detected, the controller 

enters the mcFault state and turns off output. When the restart conditions are met, the controller enters mcIdle 

state. 

Fault detection includes: 

◼ Bus voltage undervoltage 

◼ Bus voltage overvoltage 

◼ Bus current overcurrent 

◼ Motor locked 

3.2 Customer Parameters Setting Header File 

Header file Customer.h defines parameters of motor drive system and includes: 

◼ Motor parameters: Motor pole pairs 

◼ Hardware parameters of control board: Operating voltage, bus voltage sampling voltage dividing resistance 

◼ Time parameters: Time setting of rotor state detection, motor locked detection, starting, ramping 

◼ PI controller parameters: Coefficient of PI controller 

◼ Speed parameters: Initial duty cycle, speed base,On/Off PWM duty cycle and speed in rotor state detection 

◼ Mode selection: Hall mode 

◼ Protection parameters: Threshold setting of current limit, overcurrent, undervoltage and overvoltage 

3.3 Description of Functions 

3.3.1 TailWindCheck( ) 

Rotor state detection function. Based on the phase relation between Hall signal and BEMF signal, rotor state 

detection function detect the motor state (tail wind state, contrary wind state or static state). 

◼ If the detected motor speed is less than the speed set by TH_WIND_SPEED, start motor directly 

◼ If the detected motor state is tail wind state, start motor directly 

◼ If the detected motor state is contrary wind state and the detected motor speed is less than the speed set by 

HEAD_WIND_SPEED, start motor directly. If the detected motor state is contrary wind state and the 

detected motor speed is over the speed set by HEAD_WIND_SPEED, braking the motor first. When the 

detected motor speed is less than the speed set by HEAD_WIND_SPEED, start motor. 

◼ When the rotor state detection function is disabled, the controller enters mcStart state directly 
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3.3.2 Fault_Locked( ) 

Motor locked protection function. During the motor operation, Fault_Locked( ) detects whether a motor locked 

fault is generated. When a motor locked fault is generated, the chip turns off output to protect the motor and 

components from damage. 

Fault_Locked( ) is called in 1ms interrupt. When the active Hall signal has not been detected in a certain time set 

by LOCK_DETECT_TIME, a motor locked fault is generated. The controller enter mcFault state and the fault 

source is motor locked fault. 

3.3.3 LOCP_IRQ( ) 

Current limit and overcurrent protection function. If the overcurrent interrupt flag of comparator state register is 

set to 1, an overcurrent fault is generated. The fault source is overcurrent fault and the controller enter mcFault 

state. When the current limit comparator rising edge is detected, the chip disable MOE. After 4μs, enable MOE. 

3.3.4 Fault_OverUnderVoltage( ) 

Overvoltage and undervoltage protection function. Fault_OverUnderVoltage( ) compares the sampled bus voltage 

to the voltage protection threshold. When an overvoltage or undervoltage fault is generated, the chip turns off 

output to protect the motor and components from damage. The voltage of VCC pin is divided by 10 through the 

voltage dividing resistance and sent to ADC channel 10 to sample the bus voltage. 

If the detected bus voltage is larger than the threshold set by OVER_PROTECT_VOLTAGE for 10ms, an 

overvoltage fault is generated and the controller enters mcFault state. The fault source is overvoltage fault and the 

chip turns off the output. If the detected bus voltage is less than the threshold set by 

UNDER_PROTECT_VOLTAGE for 10ms, a undervoltage fault is generated and the controller enters mcFault 

state. The fault source is undervoltage fault and the chip turns off the output.  
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4 Description of Parameters 

Set the motor parameters and various parameters to Customer.h for motor control debugging. 

4.1 Clock Frequency and ADC Voltage Reference 

The ADC voltage reference (HW_ADC_REF) is fixed at 5.0. The system clock frequency (MCU_CLK) is 

24000000UL and the clock frequency of Driver counter is MCU_CLK * 2. 

 

Figure 4-1 Clock Frequency and ADC Voltage Reference 

4.2 Frequency Division Coefficient of Timer1 

This parameter is used to set the frequency division coefficient of Timer1. The default value is PSC_16_DIVISION. 

 

Figure 4-2 Frequency Division Coefficients of Timer1 

4.3 Rotor State Detection Setting 

Set TAIL_WIND_DETECT to ENABLE to enable rotor state detection function. Set TAIL_WIND_DETECT to 

DISABLE to disable rotor state detection function. 

TAIL_WIDN_TIME is rotor state detection time and is fixed at 250ms. 

TH_WIND_SPEED is the start speed. When the detected motor speed is less than the speed set by 

TH_WIND_SPEED, start motor directly. 

HEAD_WIND_SPEED is the contrary wind start speed. When the motor rotor state is detected as contrary wind 

state and the detected speed is less than the speed set by HEAD_WIND_SPEED, start motor directly. When the 

detected motor state is contrary wind state and the detected motor speed is over the speed set by 

HEAD_WIND_SPEED, braking the motor first. When the detected motor speed is less than the speed set by 

HEAD_WIND_SPEED, start motor. 

When the detected motor state is tail wind, start motor directly with different voltage duty cycle based on the 

detected motor speed. 
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Figure 4-3 Rotor State Detection Setting 

4.4 Operating Voltage Selection 

Select the operating voltage mode according to the application circuit. When the bus voltage is 12V, set 

OPERATION_VOLTAGE to RATED_VOLTAGE_12V. When the bus voltage is 48V, set 

OPERATION_VOLTAGE to RATED_VOLTAGE_48V. 

 

Figure 4-4 Operating Voltage Selection 

4.5 PWM Frequency and Deadtime 

PWM frequency is the switching frequency of MOSFET. Set PWM_FREQUENCY to select the PWM frequency. 

The recommended value is 20k ~ 30k. 

When the high side and low side of a phase are simultaneous conducted, the bus voltage is shorted to ground. To 

avoid the risk, the deadtime is inserted in the PWM wave. The recommended value is 1 ~ 5. 

 

Figure 4-5 PWM Frequency and Deadtime 

4.6 Hall Type Selection 

Set HALL_MODE to HALL_IC to select Hall-IC. Set HALL_MODE to HALL_ELEMENT to select Hall-sensor. 

 

Figure 4-6 Hall Type Selection 
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4.7 Hall Hysteresis and Hall Filtering 

Set HALL_HYS_MODE to select Hall signal input hysteresis. The recommended value is HALL_HYS_10MV. 

This function is only valid in HALL_ELEMENT mode. 

Set HALL_FILTER_MODE to select filter width of Hall signal. The signal less than the set value is filtered as 

noise. The recommended value is HALL_FILTER_32CLOCK. 

 

Figure 4-7 Hall Hysteresis and Hall Filtering 

4.8 Control Mode 

Set SPEED_CONTROL_MODE to OPEN_LOOP_ENABLE to select voltage control mode. Set 

SPEED_CONTROL_MODE to CLOSE_LOOP_ENABLE to select speed control mode. 

 

Figure 4-8 Control Mode 

4.9 On/off PWM Duty Cycle 

Set ON_PWM_DUTY to select start PWM duty cycle. When the duty cycle of input signal is larger than 

ON_PWM_DUTY, start motor. 

Set OFF_PWM_DUTY to select shut down PWM duty cycle. When the duty cycle of input signal is less than  

OFF_PWM_DUTY, shut down motor. 

Set MAX_DUTY_CYCLE to select the maximum output duty cycle and the maximum settable value is 1.0. The 

input PWM signal, with duty cycle larger than FULL_DUTY_CYCLE, is seen as maximum input duty cycle and 

the output duty cycle is MAX_DUTY_CYCLE. The recommended value of  MAX_DUTY_CYCLE is 1.0. The 

recommended value of FULL_DUTY_CYCLE is 0.98. When control mode is selected as 

OPEN_LOOP_ENABLE, MAX_DUTY_CYCLE set to 1.0 indicates the full duty cycle output. When control 
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mode is selected as CLOSE_LOOP_ENABLE, MAX_DUTY_CYCLE set to 1.0 indicates the maximum speed. 

 

Figure 4-9 On/OFF PWM Duty Cycle 

4.10 Start 

START_DUTY is the initial voltage duty cycle in the start process. The larger the START_DUTY, the faster the 

starting speed and the larger the starting torque. 

TIME_STA_TO_RUN is the applied time of initial voltage duty cycle. Within the first time set by 

TIME_STA_TO_RUN of startup, the voltage duty cycle is START DUTY. The recommended value of 

TIME_STA_TO_RUN is 2000. 

START_DUTY_CNT is the count value of Hall interrupt. START_DUTY_LIMIT is the voltage duty cycle limit. 

In the first few Hall interrupt set by START_DUTY_CNT, the output voltage duty cycle is limited by 

START_DUTY_LIMIT. 

 

Figure 4-10 Start 

4.11 Ramping 

TIME_START_PWM_RAMP is the ramp interval in the start process. In the start process, the speed reference is 

updated at intervals set by TIME_START_PWM_RAMP. The larger the TIME_START_PWM_RAMP, the 

slower the ramping. The smaller the TIME_START_PWM_RAMP, the faster the ramping. 

TIME_RUN_PWM_RAMP is the ramp interval in the running process. In the running process, the speed reference 

is updated at intervals set by TIME_RUN_PWM_RAMP. The larger the TIME_RUN_PWM_RAMP, the slower 

the ramping. The smaller the TIME_RUN_PWM_RAMP, the faster the ramping. 

INC_DELTA_SPD is the step of speed reference increment in the start or running process. 

DEC_DELTA_SPD is the step of speed reference decrement in the running process. 

To increase the response of the motor speed regulation, the speed increment step and speed decrement step can be 

appropriately increased, and the recommended value is 0.005 ~ 0.007. 
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Figure 4-11 Ramping 

4.12 Closed Loop Parameters 

POLE_PAIR is motor pole pairs. The measurement method: Turn the motor for one cycle and observe the number 

of cycles of BEMF.  The number of cycles is the pole pairs. 

MOTOR_SPEED_BASE is the speed  base and is set to twice the maximum speed. 

When the control mode is selected as CLOSE_LOOP_ENABLE. KP and KI are proportional coefficient and 

integral coefficient. 

KP affects the speed response. If KP is too large, it will cause speed overshoot. If KP is too small, the speed 

regulation response is slow.  The recommended value is 0.35. 

Ki affects the speed response and steady state. If KI is too large, it will cause speed oscillation. Under the same 

speed target value and different load conditions, the steady state speed of motor with different KI may be different. 

If KI is too small, the response of speed becomes slow. The recommended value is 0.005. 

 

Figure 4-12 Closed Loop Parameters 

4.13 Input PWM Frequency Range 

If the input PWM frequency is larger than 800Hz, set PWM_FREQUENCY_RANGE to select 

PWM_GREATER_THAN_800Hz. If the input PWM frequency is less than 800Hz, set 

PWM_FREQUENCY_RANGE to select PWM_LESS_THAN_800Hz. 

 

Figure 4-13 Input PWM Frequency Range 
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4.14 FG/RD 

Select FG/RD signal output. 

Set SIGNAL_OUT to FG_OUT to select output FG signal. In the running process, the FG signal is a square wave 

signal with 50% duty cycle. FG signal indicates the motor speed. 

Set SIGNAL_OUT to RD_OUT to select output RD signal. When the motor is running without fault, the RD 

signal is low level. When the motor stops, RD signal is high level. RD signal indicates the fault state of the motor. 

FG frequency multiplication coefficient FG_MULTIPLIER. 

FG frequency division coefficient FG_DIVISION. 

 

Figure 4-14 FG/RD 

4.15 Motor Locked Protection 

LOCK_DETECT_TIME is the motor locked detection time. When the motor locked conditions are met for time 

set by LOCK_DETECT_TIME, a motor locked event is generated and the chip turns off the output. 

RESTART_MOTOR_TIME is the motor restart time. After the motor locked event, the motor will be restarted in 

the time set by RESTART_MOTOR_TIME. 

 

Figure 4-15 Motor Locked Protection 

4.16 Forward/Reverse Rotation and Freewheeling Mode 

Set DIRECTION_ROTATION to FORWARD_ROTATION to select forward rotation. Set 

DIRECTION_ROTATION to REVERSE_ROTATION to select reverse rotation. 

Set DECAY_MODE to FAST_DECAY to select fast decay, freewheeling through the diode. Set DECAY_MODE 

to SLOW_DECAY to select slow decay, freewheeling through the low side MOSFET. 

In the RATED_VOLTAGE_12V mode, the recommended value of DECAY_MODE is SLOW_DECAY. In the 

RATED_VOLTAGE_48V mode, the recommended value of DECAY_MODE is FAST_DECAY. 
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Figure 4-16 Forward/Reverse Rotation and Freewheeling Mode 

4.17 Current Limit and Overcurrent Protection 

When the sampled current value is larger than the current limit value, the output voltage will be automatically 

reduced to reduce current value. When the sampled current value is larger than the overcurrent threshold, an 

overcurrent event is generated and the chip turns off output. The overcurrent threshold should larger than the 

current limit value. 

Set ENABLE_CURRENT_LIMIT to ENABLE to enable current limit function. Set 

ENABLE_CURRENT_LIMIT to DISABLE to disable current limit function. 

Set CURRENT_LIMIT_VALUE to select the current limit voltage value. Current limit value = current limit 

voltage value/sampling resistance. Current limit voltage value is generated by the internal DAC of the chip and 63 

values are optional, as shown in Figure 4-18. 

Set ENABLE_OVER_CURRENT to ENABLE to enable overcurrent protection function. Set 

ENABLE_OVER_CURRENT to DISABLE to disable overcurrent protection function. 

Set OVER_CURRENT_VALUE to select the overcurrent voltage value. Overcurrent value = overcurrent voltage 

value/sampling resistance. Overcurrent voltage value is generated by the internal DAC of the chip and 15 values 

are optional, as shown in Figure 4-18. 

TIME_OVER_CURRENT_REC is the motor restart time. After the overcurrent event, the motor will be restarted 

in the time set by TIME_OVER_CURRENT_REC. 
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Figure 4-17 Current Limit and Overcurrent Protection 
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Figure 4-18 Current Limit and Overcurrent Value 

4.18 Undervoltage/Overvoltage Protection 

Set VOLTAGE_PROTECTION to ENABLE to enable undervoltage/overvoltage protection. Set 

VOLTAGE_PROTECTION to DISABLE to disable undervoltage/overvoltage protection. 

RV is coefficient of bus voltage sampling voltage dividing resistance. In RATED_VOLTAGE_12V mode, RV is 

fixed at 10. In RATED_VOLTAGE_48V, RV is set by the external circuit. 

OVER_PROTECT_VOLTAGE is overvoltage threshold. When the sampled bus voltage is larger than the voltage 

set by OVER_PROTECT_VOLTAGE, an overvoltage event is generated and the chip turns off the output. 

OVER_RECOVER_VOLTAGE is the overvoltage protection recover value. When the fault source is overvoltage 

fault and the sampled bus voltage is less than the voltage set by OVER_RECOVER_VOLTAGE, the controller 

exit the fault state and restart motor. 

UNDER_PROTECT_VOLTAGE is undervoltage threshold. When the sampled bus voltage is less than the voltage 

set by UNDER_PROTECT_VOLTAGE, an undervoltage event is generated and the chip turns off the output. 
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UNDER_RECOVER_VOLTAGE is the undervoltage protection recover value. When the fault source is 

undervoltage fault and the sampled bus voltage is larger than the voltage set by UNDER_RECOVER_VOLTAGE, 

the controller exit the fault state and restart motor. 

 

Figure 4-19 Undervoltage/Overvoltage Protection 

4.19 Stable State 

MIN_SPEED_RPM is the minimum speed for filtering speed. When the speed is larger than MIN_SPEED_RPM, 

the motor speed will be filtered. 

RUN_STABLE_CNT is the count value of Hall signal cycle. When the Hall signal cycle is larger than 

RUN_STABLE_CNT, the motor is considered to be in the stable state. 

SPEED_STABLE_RPM is stable state speed. When the speed error between adjacent two cycles is less than 

SPEED_STABLE_RPM and the motor speed is larger than MIN_SPEED_RPM, start counting the number of 

Hall signal cycle for stable state. 

In stable state, the motor speed and angle can be obtained using the single Hall edge. 

 

Figure 4-20 Stable State 

4.20 Hall Edge Selection 

Set HALL_EDGE to HALL_DUAL_EDGE to select edge change to implement phase commutation and speed 

calculation. 

Set HALL_EDGE to HALL_RISE_EDGE to select rising edge to implement phase commutation and speed 

calculation. 
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Figure 4-21 Hall Edge Selection 

4.21 Block Angle Setting 

SILENT_ANGLE is the angle of block process. In the block process, 4 MOSFET are turned off and the phase 

current freewheeling to 0. The recommended value is 10. 

 

Figure 4-22 Block Angle Setting 

4.22 Leading Angle Setting 

LEAD_ANGLE_MAX is the maximum leading angle. As shown in Figure 4-24, adjust LEAD_ANGLE_MAX 

to make the bus current waveform similar to the saddle wave and the motor efficiency is the best. 

 

Figure 4-23 Leading Angle Setting 

 

Figure 4-24 Bus Current Waveform at the Best Motor Efficiency 
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4.23 Soft Switching 

PWM Soft switching function is used to reduce the spiky current and electromagnetic noise. 

SOFT_SWITCH_FALL_START is the downslope angle of PWM soft switching in the start process. The 

recommended value is 0. 

SOFT_SWITCH_FALL_RUN1. When the motor speed is larger than the speed set by MIN_SPEED_RPM, 

SOFT_SWITCH_FALL_RUN1 is the downslope angle of PWM soft switching in the first 8 Hall signal cycles. 

The recommended value is 10. For applications with low noise requirements, SOFT_SWITCH_FALL_RUN1 can 

be set to 0. 

SOFT_SWITCH_FALL_RUN2. When the motor speed is larger than the speed set by MIN_SPEED_RPM, 

SOFT_SWITCH_FALL_RUN2 is the downslope angle of PWM soft switching from the first 8 Hall signal cycles 

to the first 16 Hall signal cycles. The recommended value is 20. For applications with low noise requirements, 

SOFT_SWITCH_FALL_RUN2 can be set to 0. 

SOFT_SWITCH_FALL_RUN3. When the motor is operating in stable state, SOFT_SWITCH_FALL_RUN3 is 

the downslope angle of PWM soft switching. For applications with low noise requirements, 

SOFT_SWITCH_FALL_RUN3 can be set to 0. 

SOFT_SWITCH_RISE is the upslope angle of PWM soft switching. The recommended value is 0. 

 

Figure 4-25 Soft Switching 

4.24 Speed Reference Curve Debugging 

The speed reference curve is a multi segment curve with settable inflection points. 

In OPEN_LOOP_ENABLE mode, the value of X-axis is the input PWM duty cycle and the value of Y-axis 

is the output voltage duty cycle. As shown in 

Data in yellow is input/output value; data in blue is calculation value.

Speed CurvePWM_Q format

Slope_Q format

 

Figure 4-27, set input (%) and output (%) in the speed curve table to the same value. The results (Begin, Offset 

and Slope(Q)) is filled in SpeedControl.c, as shown in Figure 4-26. Download the program to the chip, and test 

the voltage duty cycle of the target speed. 
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Figure 4-26 Begin, Offset and Slope(Q) in SpeedControl.c 

E.g., to control motor speed to 2500rpm when the input PWM duty cycle is 15% and control motor speed to 

3500rpm when the input PWM duty cycle is 25%. Test with the program as mentioned above. Adjust the PWM 

input signal and record the duty cycle of input PWM when the motor speed is 2500 rpm. Fill in the recorded duty 

cycle to the output (%) corresponding to 15% of input (%) in the speed curve table. Adjust the PWM input signal 

and record the duty cycle of the input PWM when the motor speed is 3500rpm. Fill in the recorded duty cycle to 

the output (%) corresponding to 25% of input (%) in the speed curve table. Finally, fill in the generated values of 

Begin, Offset and Slope(Q) into the SpeedControl.c to obtain the desired speed reference curve. 

Data in yellow is input/output value; data in blue is calculation value.

Speed CurvePWM_Q format

Slope_Q format

 

Figure 4-27 Speed Reference Curve Table in OPEN_LOOP_ENABLE Mode 

In CLOSE_LOOP_ENABLE mode, the value of X-axis is the input PWM duty cycle and the value of Y-axis is 

the speed reference. 

E.g., to control motor speed to 3000rpm when the input PWM duty cycle is 15%. Fill in 3000 to the output (%) 

corresponding to 15% of input (%) in the speed curve table. Finally, fill in the generated values of Begin, Offset 
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and Slope(Q) into the SpeedControl.c to obtain the desired speed reference curve. 

Speed Curve

 

Figure 4-28 Speed Reference Curve Table in CLOSE_LOOP_ENABLE Mode 
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Copyright Notice 

Copyright by Fortior Technology (Shenzhen) Co., Ltd. All Rights Reserved. 

Right to make changes —Fortior Technology (Shenzhen) Co., Ltd. reserves the right to make changes 

in the products - including circuits, standard cells, and/or software - described or contained herein in 

order to improve design and/or performance. The information contained in this manual is provided for 

the general use by our customers. Our customers should ensure that they take appropriate action so 

that their use of our products does not infringe upon any patents. It is the policy of Fortior Technology 

(Shenzhen) Co., Ltd. to respect the valid patent rights of third parties and not to infringe upon or assist 

others to infringe upon such rights. 

This manual is copyrighted by Fortior Technology (Shenzhen) Co., Ltd. You may not reproduce, transmit, 

transcribe, store in a retrieval system, or translate into any language, in any form or by any means, 

electronic, mechanical, magnetic, optical, chemical, manual, or otherwise, any part of this publication 

without the expressly written permission from Fortior Technology (Shenzhen) Co., Ltd. You may not 

alter or remove any copyright or other notice from copies of this content. 

 

Fortior Technology (Shenzhen) Co., Ltd. 

Room203, 2/F, Building No.11, Keji Central Road2, 

Software Park, High-Tech Industrial Park, Shenzhen, P.R. China 518057 

Tel:0755-26867710 

Fax: 0755-26867715 
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