
 

  

Abstract— This paper presents a new approach in using NI 

LabVIEW and NI myDAQ hardware to drive DC-DC power 

converters. Seamless signaling and circuit configuration is 

presented and interfaces of the power electronic circuit and 

microcontroller are illustrated. Experimental implementation of 

the board and the results are presented to verify the functionality 

and capabilities of the proposed approach. 

I. INTRODUCTION 

The art of driving transistors in DC-DC converters at the 

right speed and timing requires powerful microprocessors, and 

software code that can handle the needs of the designer and 

translate the logic levels to gate driving signals. Multiple 

parameters of the circuit must be measured and processed in 

real-time to enable feedback controls. A conventional DC-DC 

boost converter using IGBT or MOSFET switches requires a 

driver circuit that receives gate commands from a 

microprocessor. There exist many integrated circuits that can 

drive DC-DC boost circuits and regulate the output voltages to 

a fixed value such as LT1072 [1]. However, a circuit that can 

be used for educational purposes requires a more flexible 

control approach and an adjustable duty cycle to illustrate the 

changes that occur in the circuit with respect to changes in 

duty cycle [2]. In addition to control commands, circuit 

elements highly influence the behavior of the switching power 

supplies. Observation of these changes also requires a flexible 

circuit implementation where students can easily change 

component parameters. 

This paper presents a flexible DC-DC power converter that 

can reveal the effect of circuit parameter variations and the 

effect of control commands on the performance of the 

converter. NI LabVIEW is used to define the gate signal and 

NI myDAQ is used to enable the data acquisition and signal 

generation for the gate drivers. A gate driver circuit 

compatible with IGBT devices is proposed and the interfacing 

of the power converter circuit with the control hardware is 

illustrated.  

II. DC-DC BOOST CONVERTER  

A conventional DC-DC boost converter is connected to the 

signaling and hardware interfaces. The same procedure can be 

used for more complicated circuits such as Flyback and SEPIC 
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[3]. Figure 1 shows a NI Multisim schematic of a DC-DC 

boost converter. The circuit elements and part numbers are 

illustrated on the circuit for implementations purposes. The 

use of diode D2 is optional. This diode is used as a 

freewheeling diode to illustrate the effects associated with 

highly inductive loads.  

The circuit uses a DC motor as load and a measurement 

resistor R6 to detect the load current. Resistors R5 and R4 are 

used as a voltage divider to scale the output voltage to a value 

compatible with NI myDAQ voltage levels. This board can 

read ±10V analog and TTL logic levels. A general IGBT 

IRG4BC40U, which is robust enough for laboratory 

experiments and requires ±15V to command on and off, was 

used. The transistor is driven by a PWM command that is 

generated from NI myDAQ.    

    

 
Fig.1. NI Multisim Boost Converter Schematic 

 

As the circuit illustrates, the driver command is generated 

from an external driver to enable the flexible target voltage 

generation. For this reason, the circuit is implemented both on 

breadboard and on PCB and is interfaced with NI myDAQ to 

verify functionality.  

III. THE GATE DRIVER CIRCUIT 

 There are many choices for gate driver circuits. However, 

an appropriate selection depends on the threshold voltage of 

the switch, the speed of switching, the power rating of the 

switch and the need for bipolar or unipolar drivers.  

MOSFETs and IGBTs differ from each other in the fact that 

the threshold voltages required to turn the device on may 

change significantly. They also differ in operation where a 

turn off command may be required for IGBTs to guarantee the 

device is not latched in the on mode. Choosing to use an IGBT 

also requires a bipolar driver circuit for faster switching. A 

power supply to generate ±15V for the IGBT selected in the 

proposed circuit was required. Because only one transistor was 

used in the circuit to make the DC-DC boost converter, the 
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power required for this switch can be fed from the NI myDAQ 

power supply. Hence, the driver circuit was made a little 

simpler. However, isolation between the NI myDAQ hardware 

and the switch was implemented to protect against overvoltage 

and excessive gate current drain.   The driver circuit is shown 

in Figure 2. A buffer, HCF4050BE, was used to isolate the 

microcontroller from the switch of boost converter. To power 

up the buffer chip, 5V power supply of NI myDAQ was used. 

This buffer circuit contains 6 buffer gates. A photocoupler 

interface, TLP250, was used to select the connection of +15V 

or -15V to the gate of the IGBT switch. The switch is in off 

mode if the TLP is de-energized. Upon receiving of a 

command from buffer, the +15V supply is connected to the 

gate of IGBT, turning the device on. For different threshold 

IGBTs, a power supply to generate higher voltages is required. 

The same interface can handle up to 2500 Volts of isolation. 

  

 Fig. 2. Switching transistor driver circuit diagram 

 

A RC circuit (R3-C1) is used at the gate of the IGBT to 

speed up the gate driver and limit the gate current in the on 

mode. Figure 2 also shows how the ports of NI myDAQ 

should be connected to the gate driver circuit. The Analog 

output ports AO0 can be programmed to carry the IGBT 

commands. Specific rates and sampling are required based on 

the carrier frequency and the level of signal processing 

required at the NI LabVIEW software.  

IV. INTERFACES OF POWER CIRCUIT AND NI MYDAQ 

The circuit becomes operational when the correct pulses are 

generated and sent to the driver circuit, and the driver circuit 

can turn the transistors on and off as commanded. Figure 3 

shows the complete DC-DC boost converter circuit and its 

interfacing with NI myDAQ. The educational purpose of the 

board requires the main circuit elements such as capacitor and 

inductor to be replaceable and adjustable through decade 

boxes. For this reason, terminals have been implemented to 

provide access to the point of interest in the circuit. Inductor L 

and capacitor C are connected through the power terminals. 

Power supply and load are also accessed through power 

terminals to the PCB.  

 

 

  
Fig. 3. DC-DC Boost converter connection diagram to circuit elements and 

interfaces to NI myDAQ.  

 

Control command signal generation and electrical 

measurements are accomplished through the NI myDAQ 

analog and digital ports. Signal conditioning for the input 

voltage measurement and the control signal are provided 

through the voltage divider and IGBT driver interfaces, 

respectively. Figure 4 illustrates the PCB implementation of 

the circuit using NI NI myDAQ. The arrangement of terminals 

is such that it matches with that of NI myDAQ.   

   

 
Fig. 4. Boost Converter PCB. The terminal along the left side of the board is 

to be connected to NI myDAQ. Power terminals are provided to connect 

desired Capacitor, Inductor, Load and Power Supply.  

 

Figure 5 illustrates the interface connection of NI myDAQ, 

power components, load and the sources to the PCB. As it can 

be seen, NI myDAQ provides power to the gate driver circuit 

and receives all the measurements from the boost converter. 

The same circuit can be implemented on breadboard using 

wire connections and same interfaces can be made to the data 

acquisition board. Figure 6 shows the breadboard 

implementation of the same circuit and interfaces.  

 

 
Fig. 5. PCB connected to NI myDAQ, Load, and Source 
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Fig. 6. Top view of breadboard with NI myDAQ, Load, and Source 

connections 

V. NI LABVIEW IMPLEMENTATION  

The control of gate driver requires generation of adjustable 

width pulses at a proper carrier frequency. The carrier 

frequency of the circuit was selected to be 1000 Hz. This 

requires a signal generator block to set the frequency and duty 

cycle. The signal should be sent to one of the analog output 

ports to generate a 0-5 V command to the gate driver circuit. 

The output voltage and load current of the board are measured 

using analog input ports A0+A0- and A1+A1- respectively. A 

graph indicator was used to display the generated PWM 

pulses, and measured load voltage and current. The basic 

DC/RMS block was used to measure the DC level and RMS of 

the output voltage and current. The power output and its 

spectrum were displayed on the indicator and signal graphs. 

Figure 7 shows the graphical programming connections in  NI 

LabVIEW and Figure 8 shows the front panel user interface of 

the program. Several control boxes were used to adjust the 

operating parameters. This graph also shows the operation of 

the circuit.      

 

 
Fig. 7. Virtual Instrument Connections and Hardware Setting 

 

 
Fig. 8. Front panel of NI LabVIEW program.  

VI. CONCLUSION 

This paper demonstrated the application program and 

interfacing circuits necessary to create  a flexible drive signal 

for IGBTs in DC-DC boost circuits. Electrical measurements 

were accomplished using NI myDAQ hardware and NI 

LabVIEW programming. For the educational purposes of the 

design, power ports were designed to provide access to 

various sized inductors and capacitors. This enables first-hand 

experience of continuous current mode (CCM) and 

discontinuous current mode (DCM) performance of the circuit 

operation. Adjustable frequency and duty cycle enables 

exploration of the relationship between output voltage and 

duty cycle as well as a test for critical frequencies. As a 

conclusion, the NI myDAQ can be used for power electronic 

circuit drivers and data acquisition. A flexible design enables 

firsthand experience of the circuit operation in target based 

control of DC-DC boost converters as opposed to fixed and 

integrated circuit voltage regulators.     
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