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ABSTRACT

The functional schematic of the driver module for IGBT’s is described in this paper, how it works and what the
particularities of its design are. The version of the driver and timing diagrams are also presented here.
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l. INTRODUCTION

There are well known integrated circuits
from different companies for control of the
MOSFET and IGBT’s, some of them with internal
protection (limits) mechanism [1-5]. They are
described in the company’s data sheets, but also
there are a few specialized publications in the
scientific journals [6]. Quite limited full solutions
including power and control circuitry are presented.
In [7] DC/DC converter is proposed to produce the
power supply voltages for the secondary part of the
integrated circuitry. The signal transmission via a
pulse transformer is described in [8].

This paper gives an entire solution for the
driver module for IGBT’s, including the functional
schematic, the control part and the power supply
unit.

1. FUNCTIOANAL SCHEMATIC

The full functional schematic of the driver
module is shown on Fig.1. It is based on HCPL3120
component [9], which power supply voltages are
produced by DC/DC converter as a part of this
module. The converter is a “flyback” type, based on
the integrated circuit LM2587T-ADJ [10]. There is
an indirect stabilization of the output voltage on the
capacitors C4 and C5, which is possible by using
D3, C3, R2, R3 components and the additional coil 1
- 2 of the pulse transformer. The diodes D1, D2 are
using as a protection for the LM2587T-ADJ
transistor. The nominal values of the voltages over
the C4 and C5 are 8V and 18V respectively. When
the driver’s input voltage is changing in the range of
4 - 6V, those voltages are also changing in the
certain limits. Therefore an additional stabilization
via integrated circuits Ul and U2 guarantees the
parameters of the switching impulse for IGBT. The
diodes D8 and D9 are for a protection of HCPL3120
and is selected according to the transistor type. The

logical 0 on the EN AE LE input - enable the driver
and the IGBT is switched ON and OFF depend of
the logical level of the INFUT. The logical 1 on

the ENAEBLE input drives the U3 outputs in a
tristate and the IGBT is permanently OFF.

I1l. DESIGN PARTICULARITIES
In the following part are described some of
the design particularities of the driver, related to its
components. When the outputs of 74HC126 are
connected in parallel, the current via the LED of
HCPL3120 [r(nyy Is equal to the sum of the

outputs buffers currents, i.e. 4.15. It is necessary
that Ipipny = Ippen = 7mA and Iy = 4mA
[11]. The voltage when the LEDs is on
is ¥z = 1.5V [9] and the output voltage of the
buffers when logical 1 and current [z = 4mA is
Voy = 4.5V therefore:

(1) R, = Vor—Vr _ 4.5-15
4

£Igy 2410°F 1800

There are different methods for K.,

value calculation, for example [12, 13]. Typical
resistor values or methods for its value calculation
are given from IGBT producers in the transistor data
sheet [14]. In the current example for the M11100-
12A3 transistors used, the wvalue of the

resistor R ., = 1060
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Fig.1. Functional schematic of the driver
module
The DC/DC converter design and the pulse
transformer calculations were done using the
methods described in [15]. In our example is used
the integrated circuit LM2587T-ADJ and the

resistors K, and Ry values are calculated as
follow[10]: for the selected voltage Uy the value
of Ry need to fulfil the

1K = Ry = 5K |ie for Uyyr = 5V

conditions

2) Rasz.(U&fﬂ:lK.(ifﬂst
( 1.23 ) (1.23 )

V. REALIZATION AND
EXPERIMENTAL RESULTS
The photo of the driver module connected
to IGBT is shown on Fig.2. The transistor module
MI11100-12A3 from IXYS is used for the
experimental measurements. The input capacitance

of the transistor is ;.. = 5.5 nF [16].

| A
Fig.2 Photo of the driver module connected to IGBT

The timing diagrams of the control pulses
in different horizontal sweeps are shown on the

Fig.3 and Fig.4. for understanding the most
important parameters.

V. CONCLUSION
The described in this paper driver module
can be used for control of different types IGBT’s
with similar parameters as of the used here
transistor. Depending of the transistor type the

necessary change of the R, value is needed. The

integrated circuits HCPL3120 can be replaced by a
similar one of the same type. Improvement of the
functional schematic can be done in order to be used
for other drivers with a transistor protection and
communication signals FAULT and RESET, see

for example [17].
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Fig. 3. The control pulses timing diagram
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Fig. 4. Timing diagram of the control pulses rising
edge

REFERENCES

[1]. Vishay Semiconductor, IGBT/MOSFET
Gate Driver Optocoupler, AN91, October
2011.

[2]. STMicroelectronics, Drive Circuits for
Power MOSFET’s and IGBT’s,
AN524/0994,1999.

[3]. Texas Instruments, 1ISO5500 2.5A Isolated
IGBT, MOSFET Driver, SLLSE64D,
September2011-Revised January 2015.

WWW.ijera.com 78lPage



Hristo Mihailov Antchev. Int. Journal of Engineering Research and Applications ~ www.ijera.com
ISSN: 2248-9622, Vol. 6, Issue 3, (Part - 6) March 2016, pp.77-79

[4]. IXIS, MOSFET/IGBT Drivers Theory and
Applications, IXAN0010,2001.

[5]. On Semiconductor, MC33153 Single IGBT
Gate Driver, PN MC33153/D, August
2013.

[6]. Dulau L., S. Pontarollo, A. Boimond, J.-F.
Garnier, N.Giraudo, O.Terrasse, A New
Gate Driver Integrated Circuit for IGBT
Devices With Advanced protection, IEEE
Transaction on Power Electronics, vol.21,
No1l, January 2006, pp.38-44.

[7]1. Lee P., Powering IGBT Gate Drivers with
DC/DC Converters, May 2014, from
http://www.digikey.com

[8]. Lefranc P., XJannot, P.Dessante,
Optimised Design of a Transformer and an
Electronic Circuit for IGBT Drivers Signal
Impulse Transmission Function Based on a
Virtual Prototyping Tool, IET Power
Electronics, ISSN 1755-4535, Vol.6 , Issue
4, April 2013, pp.625-633.

[9]. AwvagoTechnologies,
HCPL3120/J312,HCNW3120 2.5A Amp
Output Current IGBT Gate Driver
Optocoupler, AV01-0622EN, from http://
www.avagotech.com.

[10]. National Semiconductor, LM2587 Simple
Switcher 5A  Flyback Regulator,
DS012316, derived February 2016 from
http://www.national.com.

[11]. Diodes Incorporated, 74HC126 Quadruple
3-State Buffers OE High, DS35327,
derived February 2016 from
http://www.diodes.com.

[12]. Microsemi , Alain Calmels, Advanced
IGBT Driver Application Manual, AN1903,
July 2006.

[13]. Tran V.N., Using NEC Optocouplers as
Gate Drivers in IGBT and MOSFET

Applications, California Eastern
Laboratories, AN3007, from
http://www.cel.com

[14]. Avago Technologies, Design

Considerations in Using the Inverter Gate
Driver Optocouplersfor Variable Speed
Motor Drives, AV02-0802EN, March
6,2010.

[15]. Power Integrations, Data Book and Design
Guide, 1996, USA.

[16]. IXYS, MAAL00-12A3 IGBT Moduels,
2000, from http://www.ixys.com.

[17]. AvagoTechnologies, HCPL316J 2.5A Amp
Gate Drive Optocoupler with Integrated
(Vce) Desaturation Detection and Fault
Status Feedback, from http://
www.avagotech.com.

WWW.ijera.com 79IPage


http://www.digikey.com/
http://www.avagotech.com/
http://www.national.com/
http://www.diodes.com/
http://www.cel.com/
http://www.ixys.com/
http://www.avagotech.com/

