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Abstract: This paper deals with the design of an electrical drive for a side sliding garage door. 

Specific solutions for the realization of individual parts of the frequency inverter are described, es-

pecially the power part of the inverter (rectifier, IKCM10H60GA chip), the control part of the in-

verter (auxiliary power supply, galvanic isolation of signals, other circuits) and the microcontroller 

STMF303RE for driving the asynchronous motor. 

Keywords: side sliding garage door, asynchronous motor, IKCM10H60GA, STMF303RE 

1 INTRODUCTION 

Nowadays it is very popular to control garage doors by the electric drive, which ensures comforta-

ble opening and closing of the door. The application of the wireless eliminates the need to leave the 

car when opening the door. The advantage is that the door does not have to open completely when 

people pass through. The main drawback of the electric drive occurred when a power failure and 

door cannot be opened by electrical drive. Therefore, the door must be equipped with a device for 

manual movement. 

This article deals with the design of an electrical drive for a side sliding garage door (shown in Fig-

ure 1) without a backup system for the customer. The propulsion unit will be an asynchronous mo-

tor with a gearbox that is owned by the customer. The block diagram of the garage door electrical 

drive is illustrated in Figure 2. This article will be focused on the driving system for this particular 

motor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Side sliding garage door 
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2 PARAMETERS OF ELECTRIC DRIVE 

Dynamic parameters are influenced by the weight of the door and the speed of movement. Since 

the door is of its own customer’s design, the weight was estimated at 170 kg. The speed of move-

ment of the side sliding door is usually 0.14 ms-1. 

The movement will be provided by the asynchronous motor with gearbox manufactured by SEW-

EURODRIVE, which has a torque of 171 Nm and a speed of 42 rpm. It is a lot to move the door, 

so the speed must be reduced to 33 rpm. 

This implies that it is necessary to reduce the shaft speed of the motor. Furthermore, it is necessary 

to ensure slow acceleration and deceleration to avoid damaging the sliding mechanism of the door 

or injuring persons. The best way to control asynchronous motor speed is varying motor input fre-

quency and voltage by frequency inverter. 

3 CONCEPTION OF FREQUENCY INVERTER 

The frequency inverter converts one-phase voltage 230 V / 50 Hz to a variable-frequency three-

phase output voltage. The input AC voltage is converted to DC voltage by bridge rectifier which 

supplies the power part of inverter and auxiliary power supply on the control board of inverter. Al-

so, the control board will be provided an adaptation circuit for the connection of the microcontrol-

ler. The inverter block diagram is shown in Figure 3. 

 

Figure 2: Block diagram of garage door electrical drive. 

Figure 3: Block diagram of the inverter. 
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4 POWER PART OF THE INVERTER 

The design of the inverter power circuit will be based primarily on the motor parameters. This 

means that the inverter will be rated for maximum motor power of 750 W. The motor current con-

sumption is 3.8 A, which means that the maximum input current will not exceed 4 A. 

The integrated bridge rectifier (GBU8J-E3/51) converts AC voltage to DC. The capacity of the 

DC-link capacitor was calculated at 470 μF. To limit the charging current of the DC-link capacitor 

is on the AC side placed charging resistor which is bypassed by relay after charging the capacitor. 

Also, the inverter has the fuse, to eliminate short-circuit. The DC-link has a breaking resistor which 

is switched by the power transistor to eliminate overvoltage. 

The power circuit of the inverter is designed using the integrated circuit IKCM10H60GA manufac-

tured by Infineon, which contains six IGBTs and six anti-parallel diodes. Furthermore, the module 

includes a bootstrap circuit, a current overload protection circuit, a thermistor for monitoring the 

temperature, and under voltage protection. The input signals are compatible with either TTL or 

CMOS levels. The total power dissipation of the chip is 27.63 W, which means, that it is necessary 

to use a heat sink with thermal resistance 3.25 W/K. The snubber capacitor with capacity 10 μF is 

placed as close to the power terminals as possible [1]. 

The printed circuit board is designed according to the manufacturer's recommendations. Some sur-

faces had to be milled to keep the isolation distance. 

5 CONTROL PART OF INVERTER 

The main task of the control board will be the transmission the signals from the microcontroller to 

the integrated circuit IKCM10H60GA. Furthermore, its circuits will provide power for the micro-

controller, power board, and its consumption. An important task of the control board is also galvan-

ic isolation of control circuits from power circuits. A block diagram of the control part of the in-

verter is shown in Figure 4. 

 

Auxiliary voltage levels of 16 V (for IKCM10H60GA), 12 V (for the microcontroller and photoe-

lectric sensor), and 3.3 V (for other circuits) with total electric energy consumption 5 W are re-

quired to supply all circuits. The voltage source should be galvanic isolated from the power circuit. 

Since it must also be able to reduce the voltage from input to output, the best option is a fly-back 

converter with a transformer. 

Firstly, a transformer was designed for power 10 W and has 84 turns on the primary winding, 10 

turns (16 V) on the first secondary winding and 8 turns (12 V) on the second secondary winding. 

ETD2910 core was used for winding. Driving of fly-back converter is provided by the ST Microe-

Figure 4: Block diagram of control part of the inverter. 
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lectronics Viper16HD integrated circuit, which has an integrated power transistor and control cir-

cuit [2]. Voltage feedback is provided on only one secondary winding (16 V) without optical isola-

tion. This voltage supplies the IKCM10H60GA circuit and the relay for bypassing the charging re-

sistor. The second secondary winding (12 V) provides power to the microcontroller, which is regu-

lated by a transistor regulator with a Zener diode. The 3.3 V is generated by the positive voltage 

regulator MC33269DT. 

Measurement of motor currents, DC link voltage and temperature of the IKCM10H60GA chip is 

realized by differential amplifiers using the operational amplifier, which serves as pseudo-galvanic 

isolation. The galvanic isolation of logic signals from the microcontroller is performed by Si86xx 

digital isolators manufactured by Silicon Labs. 

Furthermore, on the control board, there is a circuit for bypassing relay, which is controlled by a 

bipolar transistor. There are also circuits for transferring the signal from the mechanical buttons to 

the microcontroller, and a photoelectric sensor circuit for detecting persons or objects in the door 

area. 

The printed circuit board is designed according to the manufacturer’s recommendations. 

6 MICROCONTROLLER 

The STM32 Nucleo - 64 processor board with an integrated microcontroller STMF303RE from ST 

Microelectronics was chosen to control the drive. The big advantage of this board is the low price. 

The microcontroller is equipped with many peripherals for driving asynchronous motors (electric 

motors in general) including timers with complementary output and adjustable dead-time, AD con-

verters and GPIO pins [3]. 

The motor control structure is based on the usual strategy of driving asynchronous motors with a 

constant ratio between voltage and frequency. A 10 second time ramp was programmed for slow 

motor acceleration. 

7 MEASUREMENT 

Initially, the functionality of the control board was verified by measurement. The focus is devoted 

to verification of the correct operation of the auxiliary voltage source. Subsequently, the functional-

ity of the inverter with the connected asynchronous motor was verified. The current waveform at 

50 Hz is shown in Figure 5 and the entire inverter at the measuring workplace is shown in Figure 6. 

 

Figure 5: Oscillogram of the output current. 
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8 CONCLUSION 

This paper aimed to introduce the reader to the design of an asynchronous motor drive for side slid-

ing garage door. Furthermore, the paper presents solutions that have been applied, such as bridge 

rectifier, the power part of the inverter, the control part of the inverter and microcontroller. Finally, 

a test measurement was performed where the current waveform was measured at a frequency of 

50 Hz. The inverter has been successfully tested and is now awaiting installation for the customer. 
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Figure 6: The inverter at measuring workplace. 
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