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ABSTRACT

With increasing demand for electricity and diminishing conventional energy
resources, there is a pressing need for alternative energy sources. This project
aims to construct a Power Inverter that can serve as a reliable power source
for heavy equipment. The Voltage Source Inverter (VSI) is a power electronic
device that converts DC power to AC power at the required output voltage and
frequency level. A two-level inverter produces an output voltage source or
current with levels of 0 or positive or negative volts DC. A variable voltage
Pulse Width Modulation (PWM) inverter produces a near sinusoidal voltage
from several levels of DC voltages, with minimum harmonic distortion and
variable output voltage. Using MOSFETs and a microcontroller, this project
developed a hardware model for a PWM H-Bridge inverter. A potentiometer
serves as a tuner to adjust the duration of the gate signals for driving the
MOSFETSs, which changes the width of the output voltages, thereby achieving
pulse width modulation. PROTEUS simulation models were designed to
validate the inverter's performance. The proposed project's objective is to
design and implement a Voltage Source Inverter using PWM technique.

Keywords: H-Bridge, MOSFET, PWM, Microcontroller, Voltage Source Inverter,
PROTEUS

Introduction

An inverter is an electronic device designed to convert DC power to AC power.
The device's input voltage, output voltage, frequency, and power handling
capabilities are determined by its circuitry or specific design (Islam & Sharif,
2009). Inverters do not generate power, but rather rely on an external source for
their power supply. Power inverters can be purely electronic or include
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mechanical components. A stable DC source is required to operate a typical
inverter circuit that can provide sufficient power for the intended system. Power
inverters have higher power, voltage, and current handling capabilities compared
to standard inverters (Ismail et al., 2006).

The type of waveform produced by an inverter depends on its circuit design and
can include square waves, modified sine waves, pulsed sine waves, pulse-width
modulated waves, or sine waves. Modified sine waves and square waves have
been the two most commonly commercialized waveform types since 2007. There
are two primary methods of producing household plug-in voltage from a lower-
voltage DC source, including using a switching boost converter to create higher-
voltage DC and then converting it to AC or converting DC to AC at the battery
level and using a line-frequency transformer to generate the output voltage
(Qazalbash et al., 2009).

The AC output frequency of an inverter is typically 50-60 Hz and can be
modified or modulated to a different frequency, making it a variable frequency
inverter. Inverter power output is usually expressed in watts or kilowatts and
indicates the power available to the device while being driven and indirectly
shows the power needed from the DC source (Maiti et al., 2010). The runtime of
an inverter powered by batteries is determined by the battery's power capacity
and the power being drawn from the inverter at any given time.

In the market for power inverters, there is a wide range of options available with
varying degrees of quality, efficiency, and power output capabilities (Sanchez &
Canton, 2018). While high-quality and high-efficiency options do exist, they are
often quite expensive due to their use of costly, high-power-capable digital
components. Pure sine wave inverters are among the high-end options and tend
to be expensive (Rashid, M. H. 2009). On the other hand, modified sine wave
units can be efficient but may produce a waveform with a high number of
harmonics that can be problematic for sensitive equipment like medical monitors
(Sethuraman & Waheed, 1988). In contrast, many low-cost inverters produce a
square wave or slightly modified square wave with the correct RMS voltage and
frequency, but their quality may be questionable (Crowley & Leung, 2011).

Our aim is to offer an affordable and reasonably efficient inverter with a desired
waveform output. To achieve this, we will use a combination of PWM and analog
components to minimize switching noise and take advantage of the cost savings
offered by analog manufacturing techniques.
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Literature Review

In 2014, Yufei Zhou introduced a modulation technique for a modified single-
stage boost inverter for grid-connected photovoltaic systems. This system uses a
coupled-inductor single-stage boost inverter to boost the voltage of the PV array
when it is lower than the grid voltage, and convert DC voltage into AC voltage
while feeding current to the grid with a high-power factor and maximum power
point tracking (Pop & Dulf, 2004). The technique involves introducing an
impedance network with a coupled inductor in front of the three-phase inverter
bridge and adjusting the previously forbidden shoot-through zero state to step
up the input voltage to a higher voltage level.

In 2005, Carlos Meza and Domingo Biel proposed a solar power generation
system that consisted of two power conversion stages: boost DC-DC conversion
and buck DC-AC conversion. Their proposed system featured a transformer-less
design and included a solar PV array, a boost DC-DC converter, and a full-bridge
inverter. The PV array's output voltage was boosted by a step-up chopper and
the resulting DC voltage was then inverted using a full-bridge inverter, which
functioned as a buck DC-AC converter. The output voltage of the full-wave
bridge inverter was square wave AC voltage, and therefore required an L and C
filter for conversion to a pure sine voltage (Fernandez et al., 2005). However, due
to the two-stage conversion process, the system required more power electronic
components, resulting in a larger size, higher cost, and increased switching
losses.

In 1998, Zhou and Jovanoic introduced the average current control method to
improve the input waveform. This method utilizes a current error amplifier that
senses and filters the inductor current. The output of the amplifier drives the
PWM modulator (Trigg & Nayar, 2005). The inner current loop helps to minimize
the error between the reference and the average input current.

An article authored by David Prince and published in the G.E Review (vol 28, no.
10, p: 676-81) provided a comprehensive overview of the essential components of
modern inverters. According to Prince, inverters are electronic devices that
convert direct current into single or poly phase alternating current (Qazalbash et
al., 2009).

Methodology

Project involved several methodologies, including surveying power inverter
manufacturers to gather information on their construction procedures and
analyzed the specifications of currently available power inverters to identify
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potential design improvements or cost reductions (Aziz, & Salam, 2003). We also
conducted a literature review to expand our knowledge of inverter circuit
modules, their operation, and common issues (Dimitriu et al., 2003).After
identifying components and finalizing the circuit design, we simulated the
inverter circuit in PROTEUS to test its functionality and arrange the output
properly (Nanda & Sengupta, 2018). The circuit was then tested and debugged
to ensure it operates as planned. Throughout the project, documentation is done
with progress and findings, including the full circuit diagram, its operation,
advantages, limitations, feasibility, reliability, and other important aspects of the
project.
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Algorithm: PWM output control

Step 1: Start.

Step 2: Initialize variables and configure port pins for PWM output.
Step 3: Call the main function.

Step 4: Initialize PWM mode to operate at a frequency of 2 KHz.
Step 5: Read the value of the potentiometer and map its bits.

Step 6: Check if the value of i is less than 19 and if PIN 9 is enabled.
If yes, set i to 0 and enable PIN 10.

If no, call the PWM function.

Step 7: Check if the value of i is less than 19 and if PIN 10 is enabled.
If yes, set i to 0 and enable PIN 9.

If no, call the PWM function.

Step 8: Set the duty cycle for each pulse according to the value of the
potentiometer.

Step 9: Check if PIN 9 or PIN 10 is enabled.

If PIN 9 is high, set PIN 10 to low and enable PIN 9 to the corresponding duty
cycle.

If PIN 10 is high, set PIN 9 to low and enable PIN 10 to the corresponding duty
cycle.

Step 10: Display the corresponding voltage value.

System block diagram
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Fig 1: System block diagram
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The algorithm provided is a set of steps for creating an inverter using a
potentiometer, microcontroller, MOSFET driver, H-bridge MOSFET, low pass
filter, step-up transformer, DC source, display unit, and DC regulator (Nanda, &
Sengupta, 2018). The potentiometer is a resistor with a sliding or rotating contact
that serves as an adjustable voltage divider, allowing the desired voltage to be
obtained by rotating the potentiometer in a clockwise or counterclockwise
direction (Roy, S, 2007). The microcontroller, in this case, an Arduino, is used to
achieve the desired programming needs and MOSFET switching or driving
(Dewan, & Agu, 1983).The MOSFET driver is necessary because the MOSFET used
for PWM needs to be switched rapidly and completely.

The H-bridge MOSFET serves as electrical switches to deliver DC at one polarity for
one half-cycle and then the opposite polarity for the other half-cycle, generating an
AC waveform (Krein, P. T, 1998). A low pass filter is used to obtain a smoother signal
output, and a step-up transformer is used to increase the magnitude of the output
AC voltage to be used on demanding loads (Dawson & Jain, 1991). A display unit, such
as an LCD, is interfaced to monitor the tuned voltage values, providing greater
precision than tuning a potentiometer alone. Lastly, a 5V regulator is used to provide
constant DC power from a 12V battery, as some modules require a constant DC
supply for operation (Roy & Sengupta , 2012).

Simulated circuit diagram
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The simulation of a single phase voltage source inverter on Proteus is shown in
the circuit arrangement. The full bridge (H-bridge) configuration of four
MOSFETs produces alternating output, with each set of MOSFET operating for a
determined time based on the required frequency output. In order to conduct,
MOSFET requires a gate pulse generated by Arduino UNO R3 which supplies
IR2112 driver for efficient driving of Bridge MOSFET. PWM technique is employed
to obtain a smooth voltage waveform. Phase correct PWM at a frequency of 2000
Hz is chosen to generate a smooth PWM signal using Arduino. With a frequency
of 50Hz, the time period is 20ms, and 10ms is the half cycle period (Mendes et al.,
2014). The frequency of 2000Hz implies that each pulse's period is 500us, with 20
pulses for each half cycle. The duty cycles of each pulse are defined with the aid
of a sine lookup table (sine array). A 10K potentiometer connected to the
Arduino's analog pin changes the duty cycle of each pulse, causing a
corresponding change in the output voltage of the inverter.

Implementation of the hardware

Initially, the circuit was connected on a breadboard and both the circuit diagram
and its corresponding output waveforms are depicted in the figure below.

Fig 2: Inverter Circuit on Breadboard

The full bridge configuration was set up with four MOSFETs and the components
were arranged according to the simulated circuit in PROTEUS. The resulting
output signal was observed on an oscilloscope, and the obtained signal was an
unfiltered AC signal, as depicted in the figure below.
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Fig 3: H-Bridge inverter

Results and Discussion

X
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Fig 4: Signal at 1% POT value
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The figure above shows the output signal obtained from tuning the
potentiometer to 1% of its value. It is clearly visible that the width of the signal is
at its minimum.

=

Digital Oscilloscope
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>

Fig 5: Signal at 6% POT value

The signal obtained from tuning the potentiometer to 6% of the POT value can
be observed. Similarly, when the potentiometer is tuned to 50% of the POT
value, observation can be done with the signal's width varying and increasing in
accordance with the varying POT value.
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Fig 6: Signal at 50% POT value
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Fig 7: Unfiltered AC signal

The above figure illustrates the raw AC waveform obtained from the H-Bridge
MOSFET, after the MOSFET Bridge was supplied with signals generated from the

Arduino.
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After passing through the H-Bridge MOSFET, the output waveform was filtered
using a LC filter, resulting in the waveform shown above. The most challenging
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aspect was producing a pure sine wave from the filter, but with appropriate
values of L and C, a modified sine wave of such nature is achieved.

Once the circuit was constructed on the breadboard, it was then fabricated onto
the kit board. The output signal from the circuit was analyzed using an
oscilloscope and the resulting waveforms are illustrated. The gate signal for two
pair MOSFET was generated using Arduino and fed to the oscilloscope. The
observed output waveform can be seen in the figure below.

Fig 10: Unfiltered AC output

From the output of the circuit after assembling all the components on the PCB
board the unfiltered AC signal was obtained as shown in figure 9.
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Conclusion

Based on our findings, we affirm that Voltage Source Inverter is a highly
promising technology in the power system industry with numerous applications
and advantages due to its controlled variable output feature. We simulated the
inverter circuit using an H-Bridge MOSFET arrangement in PROTEUS simulation
program and achieved an acceptable modified sine wave output that was further
smoothed using an LC Filter configuration to remove most of the distortion on
the signal and produce a proper sine AC signal.

The desired amplitude of the output AC signal was obtained by adjusting the
potentiometer, which changed the width of the gate pulse to drive the MOSFET
and alter the amplitude of the AC signal. We have completed the design and
testing of a single-phase voltage source inverter, with a detailed description of
all the components used in the fabrication of the inverter.
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APPENDIX-I
#include <LiquidCrystal.h>
LiquidCrystal lcd(7,6, 5, 4, 3, 2);
int sine[]={78,155,227,294,354,405,446,476,494,500,
500,494,476,446,405,354,294,227,155,78};
float Ton = 0.0;
float Toff = 0.0;
float potval;
void setup() {
Serial.begin(9600);
pinMode(9, OUTPUT);
pinMode(10, OUTPUT);
lcd.begin(16, 2);
led.print("Voltage:");
lcd.setCursor(7, 2);
led.print("volts");
}
void loop() {
float value = analogRead(A0);
potval = map(value, 0, 1023, 0, 100);
Serial.println(potval);
float voltage = (value /1023)*9;
// Print a message to the LCD.
lcd.setCursor(O0, 1);
lcd.print(voltage);
digitalWrite(10, LOW);
for(int i=0;i<=19;i++)
{
int x = sine[i];
Ton = x*potval /100;
Toff = 500-Ton;
digitalWrite(9, HIGH);
delayMicroseconds(Ton);
digitalWrite(9, LOW);
delayMicroseconds(Toff);
}
digitalWrite(9, LOW);
for(int i=0;i<=19;i++)
{
int x = sine[i];
Ton = x*potval /100;
Toff = 500-Ton;
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digitalWrite(10, HIGH);
delayMicroseconds(Ton);
digitalWrite(10, LOW);
delayMicroseconds(Toff);
}

}

Arduino UNO R3:

Microcontroller : ATmega328

Operating Voltage: 5V

Input Voltage (recommended): 7-12V

Input Voltage (limits) : 6-20V

Digital I /O Pins : 14 (of which 6 provide PWM output)
Analog Input Pins : 6

DC Current per /0 Pin: 40 mA

DC Current for 3.3V Pin: 50 mA

APPENDIX-II

ISSN: 3021-9108

Flash Memory : 32 KB (ATmega328) of which 0.5 KB used by bootloader

SRAM : 2 KB (ATmega328)
EEPROM : 1 KB (ATmega328)
Clock Speed : 16 MHz

139
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(PCINT14/RESET) PC6 [
(PCINT16/RXD) PDO []
(PCINT17/TXD) PD1 []
(PCINT18/INTO) PD2 []

(PCINT19/0C2B/INT1) PD3 []
(PCINT20/XCK/TO) PD4 []
VCC [

GND []
(PCINT&/XTAL1/TOSC1) PB6 []
(PCINT7/XTAL2/TOSC2) PB7 [
(PCINT21/0OCOB/T1) PD5 []
(PCINT22/0COA/AINO) PD6 []
(PCINT23/AIN1) PD7 [
(PCINTO/CLKO/ICP1) PBO [

Do NO0 R WM =

T WY W N
BN =0

28
27
26
25
24
23

21

19
18
17
16
15

] PC5 (ADCS/SCL/PCINT13)
] PC4 (ADC4/SDA/PCINT12)
1 PC3 (ADCI/PCINT11)

] PC2 (ADC2/PCINT10)

] PC1 (ADC1/PCINT9)

1 PCO (ADCO/PCINTS)

"1 GND

] AREF

] AVCC

] PB5 (SCK/PCINTS)

] PB4 (MISO/PCINT4)

] PB3 (MOSI/OC2A/PCINT3)
1 PB2 (SS/0C1B/PCINT2)

] PB1 (OC1A/PCINT1)
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APDENDIX-TTT
PD-91341A

IRF540N

HEXFET® Power MOSFET

International
TGR Rectifier

e Advanced Process Technology D

e Dynamic dv/dt Rating Vpsg = 100V

e 175°C Operating —

e Fast Switching \ Rps(on) = 0.052Q
]

Fully Avalanche Rated
Ipb = 33A

Description S

Fifth Generation HEXFETs from International Rectifier
utilize advanced processing techniques to achieve
extremely low on-resistance per silicon area. This
benefit, combined with the fast switching speed and
ruggedized device design that HEXFET Power
MOSFETSs are well known for, provides the designer S
with an extremely efficient and reliable device for use :
in a wide variety of applications.

The TO-220 package is universally preferred for all
commercial-industrial applications at power dissipation
levels to approximately 50 watts. The low thermal

resistance and low package cost of the TO-220 TO-220ARB
contribute to its wide acceptance throughout the
industry.
Absolute Maximum Ratings
Parameter Max. Units
Ip @ Te =25°C Continuous Drain Current, Vgs @ 10V 33
Ip @ Te=100°C| Continuous Drain Current, Vg @ 10V 23 A
lowa Pulsed Drain Current T 110
Pp @T¢ =25°C Power Dissipation 140 W
Linear Derating Factor 0.91 WG
Vas Gate-to-Souree Voltage + 20 v
Exs Single Pulse Avalanche Energy® 300 mJ
lar Avalanche Current@ 16 A
Esr Repetitive Avalanche Energy® 14 mJ
dvidt Peak Diode Recovery dvidt @ 5.0 Vins
T Operating Junction and -55 to + 175
Tsta Storage Temperature Range i
Soldering Temperature, for 10 seconds 300 {1.6mm from case )
Mounting torque, 6-32 or M3 srew 10 Ibfsin (1. 1N=*m)
Thermal Resistance
Parameter Typ. Max. Units
Reuc Junction-to-Case — 1.1
Rics Case-to-Sink, Flat, Greased Surface 0.50 — “CIw
Ruga Junction-to-Ambient — 62
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IRF540N Infernational
TGR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. |Max. | Units Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 100 | — | — Y Vas = 0V, Ip = 250pA
AVigrps/aTy | Breakdown Voltage Temp. Coefficient | — | 0.11 | — | V/°C | Reference to 25°C, Ip = TmA
Rosion) Static Drain-to-Source On-Resistance | — | — [0.052| QO | Vs = 10V, Ip = 16A &
Vg,s(m] Gate Threshold VO“EQE 20 |— | 4.0 V Vps =Vgs Ip= 250|JA
Ofs Forward Transconductance " | — | — 5 | Vpg =50V Ip = 168A
logs Drain-to-Source Leakage Current s | #8 A Ve 10 Vit =
— | — | 250 Vps = 80V, Vg = OV, Ty = 150°C
loss Gate-to-Source Forward Leakage — | — | 100 o Veos = 20V
Gate-to-Source Reverse Leakage — | — | -100 Vg = =20V
Qq Total Gate Charge — | —| 94 Ip = 16A
Qys Gate-to-Source Charge — | — | 15 | nC | Vps =80V
Qg Gate-to-Drain ("Miller") Charge — | —| 43 Veg = 10V, See Fig. 6 and 12 @
tajon) Turn-On Delay Time — | 82 | — Vpp = 50V
1 Rise Time — | 38 | — Ip = 164
ol Tum-Off Delay Time — 14| —] ™ |Rs=510
t Fall Time — | 33 | — Rp = 3.0Q, See Fig. 10 @
Ly Infernal Drain Inductance — | 45| — 2:::6(‘3”25:‘1} _gj
Ls Intemal Source Inductance SHY O o < B
and center of die contact s
Ciss Input Capacitance — | 1400 — Vs =0V
Coss Qutput Capacitance — | 330 | — | pF | Vpg=256Y
e Reverse Transfer Capacitance — | 170 | — f =1.0MHz, See Fig. 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Conditions
Is Continuous Source Current MOSFET symbol s [P
{Body Diode) = A | showing the ,// 1
=0 Pulsed Source Current integral reverse Gﬂ r__
{Body Diode) & i il p-n junction diode, p s
Vsp Dicde Forward Voltage — | — 1.3 V| Ty=25°C, Is = 16A, Ves =0V @
trr Reverse Recovery Time — | 170 250 | ns | T;=25°C, Ir=16A
Qrr Reverse RecoveryCharge e I - puC | difdt = 100A/us &
o Forward Tum-On Time Intrinsic tum-on time is negligible {turn-on is dominated by Lg+Lp)
MNotes:

@ Repetitive rating; pulse width limited by
max. junction temperature. ( See fig. 11)
@ Starting T, = 25°C, L = 2.0mH
Rg = 254, |45 = 16A. (See Figure 12)

® Isp < 16A, didt = 210A/us, Vop < Vigrppss,

Ty=175°C

@ Pulse width = 300ps; duty cycle = 2%
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Data Sheet No. PD60026-R

IR2112(S) & (PbF)

HIGH AND LOW SIDE DRIVER

Features

® Floating channel designed for bootstrap operation
® Fully operational to +600Y
& Tolerant to negative transient voltage
dv/dt immune
® Gate drive supply range from 10 to 20V
® Undervoltage lockout for both channels
® 3.3V logic compatible
Saparate logic supply range from 3.3V to 200
Logic and power ground 5V offset
® CMOS Schmitt-triggered inputs with pull-down
& Cycle by cycle edge-triggered shutdown logic
® Matched propagation delay for both channels
® Dutputs in phase with inputs

® Also available LEAD-FREE

Description

Product Summary
VOFESET 600V max.
lo+/- 200 mA /420 mA
Vourt 10 - 20V
ton/off (typ.) 125 & 105 ns
Delay Matching 30 ns
Packages

The IRZ2112(5) is a high voltage, high speed power
MOSFET and IGBT driver with independent high and
low side refersnced output channets, Proprietary HVIC
and latch immune CMOS technologies enable rugge-
dizad monolithic construction. Logic inputs are com-

14-Lead PDIP

16-Lead S0IC
{wide bady)

patible with standard CMOS or LSTTL outputs, down
to 3.3V logic. The outpul drivers feature a high pulse current buffer stage designed for minimum driver cross-
conduction. Propagation delays are matched to simplify use in high frequency applications. The floating
channel can ba used to drive an N-channel power MOSFET or IGET in the high side configuration which

nperates un to GO0 volts

Typical Connection

— HD—l

Vop o2V Val—

HIN & = |HIN v, —3

SD o—————|SD -

LIN - LIN Ve .

Vg o ——— [V, COM ——
— Lo

up to 600V

ol

-—

= To
LOAD

ﬂf’ﬂ'

Yee

(Refar to Lead Assignments for correct pin configuration). ThisMhase diggram(s) show electrical connactions only,

Please refer lo our Application Mates and DesignTips for proper circult boaed kyyout,

AN
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Absolute Maximum Ratings
Absalute Masimum Rafings indicate sustained lmits beyond which damage 1o th devioe may occur. All voltage param:

#lers are absobile volages ralerenced o COM. The Thamal Resistance and Power Dissipation ralings are measumed
wiintlir Banard il aod elill s condifione Addilismnal infrmataam s abuisn s Fgues 28 heoagh 35

| Symbol Definition Min. Max. | _Ll_nltf_
Ve | Hah Side Finaing Suply Voliage 03 |
Vg High Sice Finakag Supply Ofteet Veltage Vg - 25 Vg+0.3
VHo High Side Floating Output Violiage Vg-0.3 Vg + 0.3
Vs Low Side Fixed Supphy Valtage 03 5 v
Vio Low Side Output VoRage 0.3 Voo # 0.3
Yoo Lagic Suppsy Wallage 0.3 Ve + 25
Vag Logic Supply Offsat Voltage Vee-26 | Moo+ 03
Yin Logic input Voitags (HIN, LIN & S0} Vgs-03 | Vpp+03
el | Aol ot Sl Vnksge Traesiee (Fiue 2) = W[ e
Fo Package Powor Dissipation @ Ta < +25°C (14 Laad DIF) == 18 W
(16 Lead SA01C) = 1,25
RTHia Tharmal Resstance, Junction o Ambienl {14 Lead [IF'!l — 13 o
(16 Laad SOIC) — 16
Tj Junction Temgerature — 10
TS Storage TamperEiune 55 150 ©
T Lepd Temperature (Sokiering, 10 seconds) = 30

Recommended Operating Conditions
The InputDulgul logic tming diagram is shiwn in Figune 1. For proper oparation b devics should be uad within he
recommanded conditions. The Vg and Vg5 offsat rtings am tosied with all supplios binsed at 16V dfferardial. Typical
ratirgs 81 olher bas conditions ang shown In Figures 36 and 37,

Symbal Definition Min. Max. Units

Ve High Side Fioating Sunply Absoiuts Vallage Vg + 10 Vg + 20
Vg High Sida Finating Supply Offsal Voitage Nale 1 0
VD High Side Floaling Cutpul Violtage Ve Vi
Ve Low Sida Fiued Supply Valiage 10 20

 Win | Low Side Ouput Voitage 0 Ve ¥
Von Ligic Supply Valage Wy + 3 Vi + 3
Vag Legie Supply Offsat Vollage 5 {Nole 2) 5
Viy Lisgic inpuit Voltaga (HIN, LIN & 50 Vag Voo
Ta Aumibimnt Tarmperatune -0 125 '«

Mote 1: Logic operational for Vg of -5 b <8000, Logic stade heid for Vs of -BY to -Vag, (Please refer o 1he Design Tig
DTE7-3 for mora dedalia),
Mote 2; Whan Voo < §%. tha minimum vss offse is limited o -Voo,
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Intermnationa.
ToR Pactifior

Dynamic Electrical Characteristics

Vaias (Yoo, Vas, Voo) = 15V, Cp = 1000 pF, Ty = 25°C and Veg = COM uness otherwess apaciied. The dynamic
alecirical charactenslics dne measured using he beel clrcu shown In Figure 3.
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Symbol Definition Figure Min. = Typ. |[Max.|Units Test Conditions|
kin Tum-0n Propagation Dalay T - 125 | 180 Wy = O
L4 | Tum-OF Propagston Dalay B | — | ws | 1% Vg = B0V
ls Eﬂdn‘nﬂﬁnmﬁﬂﬂmﬂﬁar ] —_ 105 | 1683 ns W = BIOY
I Turn-0n Rigae Tima 10 = a0 130
y | Tum-OR Fall Time " | — | @ | &
MT Dwalay Matching, HS & LS Tum-Cndldl - _ _ 20

Static Electrical Characteristics
Wawmg (Yo Ve, Youl = Y T = 500 sl Wing — TOM uidass ulfed s opseilied. The Yy, ¥ a ainl by geianslenmn
are relerancad {0 Vgs and are applicable to al Thea logic input leads: HIN, LIN ard S0. The Yo and ko paramalens an
referenced 1o COM and are appicable to the respective oulpal leada: HO o LO.

Symbol Definition Figure | Min. | Typ. Max. | Units Test Conditions|
Vi | Logic "1 Input Violtage 2 |85 —[—|
¥iL Logic "I Input Voliage 13 = — |
iok High Level Outp Yellape, Vage - Vi 1d - - 100 - o =04
Vo | Low Level Qutout Voltage, Vo % | = | — | o =04
k| Offses Supply Leakage Curent v B e - 0 b S oL
loms | Culsscert Vigs Supply Cutrent 17 — | 35 | &0 Wiy = IV or Vpp
locc | Quiescent Vs Supply Curent W | — [ 60 | w0 Vi =0V or Voo |
\ioo | Quiescent Voo Supply Cunet 1 | — | 20 |50 | ™ [ Ve=vorvoo
litg+ Lisgiz “1” Input Biags Current 2 — | 20 | a0 Y Voo
ling. Lagic *0° Inpuit Blas Gunmend 21 —_ —_ 1.0 W =0
Vasuws | Wes Supply Undarvoltags Posiive Galng s T4 85 | 26
Threshald B —
Vesiw | Ves Supply Undervoltage Negalive Going| 23 | 70 | B1 | 42
Thireghald W
Veowws | Voo Supply Undervoltage Paosilive Gaing | 24 78 | 88 | BB
Thrastald
Veouv- | Voo Supply Undervoltoge Negative Gomg| 25 | 7.2 | 8.2 | 82
Thragrald
ip= | Owlpul High Short Clrcull Pulsed Cument | 26 | 200 | 280 | — W= 0 Wiy = VoD
TN SR A S S DN N 2
o Cuitput Low Shorl Glroult Pulses Gurment oAy | 80| — g = 165 Vg = v
PW 210 s
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IR2112(S)& (PbF Internationg
(S)&(PbF) TR Rectitiar
Functional Block Diagram
s 0 — — v,
i T i
.,‘,m*_, |£EI'.E|:T|_i_H 5
i B S ey e — HD
o B e il | L2
Hi i ﬁ oL . '
181> ' st | Heuse — Y,
L S LI
; ;gt e T
X T EETELT] 1
LIl +i_>}_[_::_ -[E&Lh L E y L0
' _BHIFT | - I
Al [oem | |
Ve 4w o
= !
L ------------------------------------------------- 1
Lead Definitions
Symbol | Description
Yoo Loges supply
| HIN -_L:Tga_-: input far il.Erl slde gEI:-l-a diver outpud [Fﬂ]:-l}l- Fl'TEEE
= ey D T
LiM Lisghe mpul far bow side gate driver autput (L0, i phase
Vs Lagic ground
Wi High side floating supply
Ha Iigh side gale drive outpul
Vg High side floating susply raturn
Voo Low side supply
LG Low side gate drve output
COr Low sicke redurn
Lead Assignments
o wa [T - = 15
] o (=] w [T
o H: -: 23] ::-—I ::- = I;
L - i =]
.I s i :'J E LB wee [T
] vab Omi L2l ] v == R |
= i w il =] T aa]
14 Laad OIP 16 Lead SOIC {Wide Bady|
IR2112 IRZ1125
Part Number




