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THREE-PHASE INDUCTION MOTOR DRIVE
USING H-BRIDGE MULTILEVEL INVERTER

Kantachat Ophang
Montri Khun-ariyamaythi
Rangsiman Boonchuay

Assoc.Prof.Dr.Vijit Kinnares  Advisor

ABSTRACT

This project presents the implementation of H-Bridge multi-level inverter for
3-phases induction motor using because it is able to handle high power and offer
nearly sinusoidal output voltage when compared to a two level inverter. The H-Bridge
multi-level used in this work is a 7 level inverter controlled by carrier based sinusoidal
PWM signals which are generated by a combination between a microcontroller and
digital circuit. Moreover, this H-Bridge inverter has been tested for driving of induction
motor load. The obtained results verify that the purposed inverter can be used to

drive an induction motor satisfactorily.
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AstiuAANUN Y1 inaziluluauaunsi 3.1

aatumldimalianisiiengatuuuu SPWM, THPWM wag SVPWM Aaziliulumy
#uN159 3.2, 3.3 way 3.4 Aud1eu

Tp = m[sin(wt)]T (3.2)
1

Tp = m[sin(wt) + Zsin(3wt)] T (3.3)
1

Tp = m[sin(wt) + ZTri(3wt)] Ts (3.4)

dmiuBuiesines 7 seAumUgBIRAUNIIZIZYIAY 1/3 dedulumsiliaa
gavesmaunmziianTunilsiieSaesguiiy 3 unfedsludiygrinusagiuaimaia
nsdenguatuuuy SPWM axtfiudiaunisi 3.5

[ 3 (m(sin(a)t)) — g) T v g < m(sin(wt)) <1
3 (m(Sin(wf)) - %) g % < m(sin(wt)) < %
3(m(sin(wt))) T ; 0 < m(sin(wt)) < %

T = (3.5)

I
Wl WINwW| =
IA IN

3 (m(sin(a)t)) +%) T, m(sin(wt)) <0

~ .

3 (m(sin(wt)) + g) vl m(sin(wt)) < _%

3(m(sin(wt)) + 1) T, ;— = <m(sin(wt)) < -1
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A15199 3.2 ATLSIRULAENTELARINHANTSI1a98TUSIATY MATLAB/Simulink

3 (HZ) Vphase (V) Vl‘lne (V) | (A)
50 206.0 @l 6.8
40 161.0 2715 (£,
30 119.9 207.4 .
20 79.4 137.6 6.0

A15197 3.3 AnUasGuRmURALNEuAINKaNITIaR e TUSUATE MATLAB/SImulink

f (HZ) OAJTH DV,phESE O/OTH Dv,line cyl:)_I_H Di
50 18.20 15.07 0.68
40 24.55 22.34 0.68
30 $3.91 30.38 0.59
20 45.38 39.14 0.23

TUsNTH MATLAB/Simulink

A15197 3.4 TTEUNBUAUSIAUWEZIERTE MM BE LazaINNanT T 1a09Mme

f (Hz) ALsIAUNIMgE]) (V) ﬂ’lL’l:'Nﬂuf\]’]ﬂn’]‘iﬁ]‘maﬁ
alusunsy (V)
30 288.0 286.6
a0 230.4 2276
30 172.8 169.7
= 115.2 112.4
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4.2 pan1Inagay

n1snaeugndunefineidedunawmesunzlinisenna Tneseruseiulinse
ey devimsuumenudianuisne vhnsaaussiuma ussiulal nszuauay
a5 lisamaedt 4.2 Tuiineidsliihuaziussneumdsinii [essansied 4.3
LLaaﬁuﬁﬂ‘gUﬂ?{uLmﬁuLLaxﬂssLLaﬁlﬁa'm Digital Oscilloscope

= 1 [ < P s o a o cal i o
M99 4.2 ALY NTZLALAZAIIULIN L‘LIQU?U@?WNQ‘U@Q@UL?H’ELWSTWF]Wﬂ'l']iiﬂﬁﬁdﬁ]

vDC Vphase VLine Speed |
f (Hz)
(V) (V) v) (rpm) (A)
50 55.41 119.94 200.67 1497.02 0.97
40 54.65 98.76 163.76 1198.09 0.92
30 53.88 ARTE $ 206651 900.27 0.84
20 54.36 48.33 80.53 598.21 0.77

‘H‘ 1 ar o s 1 s o Qs d ot dl
13199 4.3 ALY NISLLE ﬂﬂﬁdlwqﬂ’]LLﬁBﬂﬂﬂﬂﬂiﬁﬂBUﬂ'}a\‘llﬂﬁﬂ‘U’mﬂﬂ RpUsuANDYDY

BULIBIINDINANANLAAIE

f (Hz) Vphase (V) Iphase (A) Poutput” (W) Power Factor
50 118.40 0.94 86.81 0.26
45 108.80 0.89 75.83 0.26
40 95.70 0.84 65.11 0.27
35 85.70 0.83 61.88 0.29
30 74.60 0.81 52.57 0.29
25 64.40 Q.77 49.09 0.33
20 53.20 0,43 41.94 0.36
15 40.10 0.67 34.68 0.43
10 32.20 0.60 26.08 0.45




4.2.1 jUaduuazAvaLTInuaLazusiulauiinann Digital Oscilloscope

- @24l 50 Hz

JUN 4.1 AduussRuwWaLDWNe AU 50 Hz dlnauseiu 100 V/div, Time: 5ms/div

Vipeak = 165.06 V

F 32a)
©1.42829kH=z

= = Y ¢ % ] = o . . .
U 4.2 Adunssiuladiondnm 1A21ud 50 Hz ainaussdu 100 V/div, Time: 5ms/div

Vpeak = 278.30 V
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- @A 40 Hz

HEaEAs

Ui 4.5 AulsiuaLRENA AP 40 Hz Awnawseiu 100 V/div, Time: 5ms/div

Voeok = 137.83 V
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- @248 30 Hz

[LH 1 piulsly Time 1E
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Vpes = 101,01, v

g‘Lh'fl 4.10 mﬁjmmﬁulaﬁl.mﬁwm fieud 30 Hz awnauses 100 V/div, Time: 10ms/div

Vpeak: 169.33 V
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- ﬂ’nu?i 20 Hz

U7 4.13 Afuilsssiuaiandya fnnad 20 Hz dnaussiu 100 V/div, Time: 20ms/div

Vipeok = 68.55 V

5UM 4.14 Aduussdulaviiondivg enud 20 Hz ainausafu 100 V/div, Time: 20ms/div

Voesk = 119.70 V
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4.2.2  jUmduwazA1v8INITUER IR Digital Oscilloscope

- @74 50 Hz
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- A4 40 Hz

JUN 4.19 Adunseual@1amm An3ud 40 Hz dnausesiu 2 V/div, Time: 5ms/div

lpeak = 1.2979 A

I spectrum of Ip
1.8 1

. e S

0 200 400 600 800 1000 1200 1400 1600 1800 2000
Frequency (Hz)

i a ¢ ) A =
JUT 4.20 nansiinTzvianasuvaInss LA ANl 40 Hz

%THDI = 13.1020



- @2u# 30 Hz
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AU 20 Hz
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INNTINAGDY 1NN17 Simulation

£ (H2) Vphase Viine Vphase Viine
(V) V) V) V)

50 119.9 200.6 115.4 199.1

40 98.7 3657 92.1 159.0

30 71.1 120.5 68.7 118.8
20 48.3 80.5 45.6 78.8

A15797 4.5 MUSEULTE A1 %THDY wag 9%THDI

AINNITNAADY 91AN15 Simulation
%THDv %THDv %THDv | %THDv
f (Hz) %THDi . %THDi )

(Phase) (Line) (Phase) (Line)
50 10.43 29.94 30.46 0.18 18.28 15.19
40 13.10 iy 31.15 0.21 24.55 22.34
30 13.26 61.29 62.53 0.23 33.93 30.38
20 12.24 64.60 80.18 0.23 45.38 39.14
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Abstract

This paper presents the implementation of a H-Bridge multi-level
inverter for 3-phases induction motor using because it is able to handle
high power and offer nearly sinusoidal output voltage when compared
to a two level inverter. The H-Bridge multi-level used in this work isa 7
level inverter controlled by carrier based sinusoidal PWM signals which
are generated by a combination between a microcontroller and digital
circuit. Moreover, this H-Bridge inverter has been tested for driving of
induction motor load. The obtained results verify that the purposed

inverter can be used to drive an induction motor satisfactorily.

Keywords: H-bridge multi-level inverter, induction motor
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TMS320F28379S, TMSI20F 283778 TEXAS
TMS320F28376S, TMS320F 283755, TMS320F 283748 # INSTRUMENTS

SPRESHIC - AUGUST J0%4—REVSED MAY 2018 www 11 com
+ Package Options: « Temperature Optons:
= Lead-Free, Green Packaging - T:—40°C 1o 105°C Junction
~ 337-8all New Fine Pitch Ball Grid Aray = 5:-40°C to 125°C Junction
(nFBGA) [ZWT Suffix] - Q:—40°C 10 125°C Free-Ar -
- 176-Pn PowerPAD™ Themmally Enhanced Low- (Q100 Quaificaton for Automotive Applicatons)
Pmﬁo&n;lmk(l-m)

- 100-Pn PowerPAD Thermally Enhanced Thin

Quad Flatpack (HTQFP) [PZP Suffa]

12 Applications

+ Solar Micro Inverters and Converters +Automative Transportation

« Radar + Power Line Communcations

1.3 Description
The Delfino™ TMS320F2837xS &5 a powerful 32-bit Scating-point microcontrolier unit (MCU) designed for
advanced dosed-loop controb such as ndusinal drives and servo mator control, solar

development packages for digital power and industrial dives are avaiabie as part of the powerSUITE and
DesionDRIVE wutit

The real-tme control subsystem is based on TI's 32-bit C28x floatng-pomt CPU, which provides 200 MHz
of signal processing performance. The C28x CPU s further boossed by the new TMU accelerator, which
enables fast execution of algarithms with trigonometric operations common n ransfnns and torque loop
calculations; and the VCU accelerator. which reduces the tme for corplex math operatons common in
encoded applcatons.

The F2837xS microcontroller famiy features a CLA real-tme control co-processor. The CLA is an
ndependent 32-bit floating-pomt processor that runs at the same speed as the main CPU. The CLA
responds to penpheral tnggers and executes code concumenty with the main C28x CPU. This paraliel
processing capability can effectivaly double the computational performance of a real-tme control system.
By using the CLA 10 service time-critical functions, the main C28x CPU is free fo perform other tasks, such
as communications and diagnostics.

The TMS320F2837xS supports up to TMB {512KW) of onboard flash memory with eror comrection code
ﬁC)mmhIM(Mmemiwmmanmmwu

protecton.

Performance analog and control peripherals are also ntegrated on the F2837xS MCU to further enabie
system consobdation. Four ndependent 18-bit ADCs provide precise and efficient management of multiple
analog signals, which ultimately boosts sysiem throughput. The new sigma-delta filer module (SDFM)
works in conjunction with the sigma-deita modulator to enable isolated curment shunt measurements. The
Comparator Subsystem (CMPSS) with windowed comparators allows for protection of power stages when
current imit conditions are exceeded or not met. Other analog and control peripherals include DACS,

Penpherals such as EMIFs, CAN modues (ISO11808-1/CAN 2.08-compliant), and a new uPP interface
extend the connectivity of the F2837xS. The uPP interface s a new feature of the C2000™ MCUs and
supports high-speed parallel connection to FPGASs or other processors with similar uPP interfaces. Lastly,
aUSBZ.OmﬂhmwMHsmmﬁmmmhs(tﬁa)mmm
application.

LX)

Device Overview Cagiaright © 26 =20 % Twam (alrierts incoiposatms
Sudmt Documentaton Feeadback
Procuct Foider Links: TMSIZ0FMITES TUMSIJOENITTS TMSI20FI03IT0S TMESIIOFIEITES TMSIN0F203745
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TMS320F 283798, TMS220F 283778 Texas
TMS320F28376S, TMS320F 283755, TMS3I20F 283748 # INSTRUMENTS

SPRESEI1C -AUDUST 204 -REVISED MAY 2018 wwew B com
. Pad:mOptimsu « Temperature Optons:
~ Lead-Free, Green Packaging = T:-40°C o 105°C Junction
~ 337-8all New Fine Pitch Ball Gnd Amay -~ 5:—40°C to 125°C Junction
(nFBGA) [2WT Suffix] - Q: -40°C 1o 125°C Free-Ar
~ 176-Pin PowerPAD ™ Themally Enhanced Low- (Q100 Quaification for Automotive Applications)
WQH;IFMHQFP)

- 100-Pn PowerPAD Thermally Enhanced Thin

Quad Flatpack (HTQFP) [PZP Suffix]

12 Applications
« Solar Micro Inverters and Converiers + Automotive Transportation
» Digital Power

1.3 Description

The Delfno™ TMS320F2837x5 s a powerful 22-bit floating-pownt microcontroler unit (MCLU) designed for
advanced closed-loop control applicatons such as industrial dnives and servo mator control. solar
mveners and conventers; it power; transportation; and power fine communications. Complete
Wpaﬂwsh@im:ﬁh&ﬂﬂ“snaﬂﬂxpmdmmmw
The real-tme confrol subsystem is based on TI's 32-bit C28x floating-point CPU, which provides 200 MHz
dmmmmmWsmmwnmmmm

enables fast axecution of algarthms with tn operabons common i Tansforms and torque loop
calculatons; and the VCU accelerator, reduces the time for complex math operaions common in
encoded applcatons.

mmwxswmmacuummm The CLA s an
ndependent 32-bit floatng-pont processor that runs at the same speed as the main CPU. The CLA
responds to perpheral inggers and executes code concumenty with the man C28x CPU. This parallel
processing capability can effectvely double the computational performance of a real-tme control system
By using the CLA 10 senvice time-critical functions, the main C28x CPU is free to perform other tasks, such
as communicatons and diagnostics.

The TMS320F2837xS supperts up to 1MB (512KW) of onboard flash memery with ermor comection code
c{ESE)mdn.pblMKB{BZKMﬁSRAH.Tm 1268-bit secure zones are also available on the CPU for
protecton.

WMNWMn&mmMHSBHSHCUbWM

system consobidation. Four ndependent 18-bit ADCs provide precise and efficient management of multiple
analog signals, which ultimately boosts system throughput. The new sigma-delta fiter module (SDFM)
works in conjunction with the sigma-deita modulator to enabile isolated current shunt measurements. The
Comparator Subsystem (CMPSS) with windowed comparators allows for protection of power stages when
current limit conditons are exceeded or not met. Other analog and control perpherals nclude DACs,
PWMs, eCAPs, eQEPs, and other peripherals.

Penpherals such as EMIFs, CAN modules (1ISO11808-1/CAN 2.08-compliant), and a new uPP interface
@xtend the connectivity of the F2837xS. The uPP interface s a new feature of the C2000™ MCUs and

supports high-speed parallel connection to FPGAs or other processors with similar uPP interfaces. Lastly,
a USB 20 port with MAC and PHY lets users easily add universal senal bus (USB) connectwvity to their
application.

Device Ovenview Copyright © 20760078, Tasim inafi'srserts niorpocistms
Susmt Documentation Eeeddack
Product Foider Links: TRSIZOFIOITES TMSIIOEMITTS TMSIZOFMNITES TUSINORIEITES TMSIS0F20374S
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Data Sheet No. PD60147 rev.U

International
TIGR Rectifier  IR2110(-1-2)(S)PbFAIR2113(-1-2)(S)PbF
HIGH AND LOW SIDE DRIVER

Features Product Summary
® Floating channel designed for bootstrap operation _
Fully operational to +500V or +600V VorrseT (IR2110) 500V max.
Tolerant to negative transient voltage (IR2113) 600V max.
dVidt immune '
® Gake drive supply range from 10 16 20V lo+/- 2A 1 2A
* Undervoltage lockout for both channels
® 3.3V logic compattie Vout 10 - 20V
Separate logc supply range from 3.3V 1o 20V
Logic and power ground £5V offset ton/off {typ.) 120 & 94 ns
® CMOS Schmitt-inggered inputs with pul-down : ; - _
® Cycle by cycle edge-tnggered shutdown logic D@iay Matchmg %:gg; g%% 12%:88!2‘33:
® Matched propagation delay for both ghannéls -
* Outpuls in phase with inputs Packa ges

Description
The IR2Z110AR2113 are high voltage, high speed power MOSEET and

IGBT driver s with independent high and 1ow side referenced output chan-

neis. Proprietary HVIC and latch imrne CMOS technalogies enable (| o mﬁjggé?fm
ruggedized monoiithic constructon. Logic ingutls are compatible wath BR21 102114

standard CMOS or LSTTL output, down to 3.3V bgic. The sulput
drivers leature a high pulse curment bulfer stage designed for minimum
dnver cross-conducton. Propagaton delays are matched to simplily use in high frequency appiications. The
floatng channel can be used to drive an N<hannal power MOSFET o IGBTin the high side conliguration which
opergles up to 500 or 600 volts.

Typical Connection up 10 SO0V or 600V
N Z.JK L
- " I \/\/\/-jd:}lz rj T
Voo 2= Veo Va X —1
s —
HIN & HIN Vg 2 L2 ° 10
80 o sSp — r P’ LOAD
LiNe LiIN Ve - ——
V. @ ‘- Ve COM & _ f[ e
;‘g 3 [T i.@ B ! A&""’J\V’\\\
% ds I u_ﬁ§
-
{Refor to Lead Assgrrnonis or corect pn oonSgumiton ), ThisThese dagramis) show ejasca
cormecions only. Plaases sl 3 o Appiicgon Notes o DesgnTipe for pmoar chroad boaed nyout
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EIC @]

Lot bl s DS Caries pi s WA

RBV1000 - RBV1010 SILICON BRIDGE RECTIFIERS
RBV25

PRV : 50 - 1000 Volts
lo : 10 Amperes

FEATURES :

* High cument capabilty

High surge current capability

High reliabiiity

Low reverse cumrent

Low forward voltage drop

High case delectnic strength of 2000 Vac
ideal for printed crcuit board

Very good heat dissipation

MECHANICAL DATA:
* Case : Reliable low cost construction
utizing moided plastic techrgque
* Epoxy : UL84V-O rate flame retardant
* Terminals - Plated lead solderable per : n:
MIL-STD-202, Method 208 guarsntesd Dinehsiins ¥ milgnesers
* Polarity : Polarity symbols marked on case
' Weght: 7.7 grams
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS
Rating a3t 25 "C ambient temperatire unless OINErass sDecified
Single phase, hall wave, 0 Hz, resistive of Inguctive Dag
For capaciive 10ad, derate current by 20%.

RATING e [ | o T ot o [ e | [ [ owr
Maxmum Recurrent Peak Reverse Voitage W man 30 100 | 200 | 400 | 600 | 600 | 00D | Voits
Maximum RMS Voitage Ves | 35 | 70 | 0| 290 | «20 | s60 | 700 | voms
Maximum DC Biocking Voitage Voo 50 100 200 | 400 | 500 | 50D | 00D | Voits
Maximum Average Forward Current Tc = 55°C (M 10 Amps.
Peak Forward Surge Curent Single half sine wave
Supenmposed on rated 10ad (JEDEC Method) = 00 AMpS.
Current Squared Time at 1 <85.3ms. 't 150 A:L
Maximum waﬂwwmalf =S0AMpS] WV 10 Voils
Maximum DC Reverse Current Ta=25"C in 10 HA
xnmocmmvge Ta=100°C oo 200 HA
Typical Thermai Resistance (Note 1) RBJC 25 "CAW
Operating Junction Temparature Range Ti ~-0D+10 c
Storage Temperature Range Tata -OD+12 c

Notes
1. Thermaal Resistance #Om junciion 10 case Wi Uis MOUMEd oN 3 3272 327 x 0L 127 (B.2cmx B 2omx 0. 30m ) AL-Firmed Plate.
UPDATE : NOVEMBER 1,1998
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( RECTRON

mm SEMICONDUCTOR msssssssss—
TECHNICAL SPECIFICATION

SINGLE-PHASE GLASS PASSIVATED
SILICON BRIDGE RECTIFIER

VOLTAGE RANGE 50 to 1000 Volts CURRENT 1.0 Ampere

FEATURES

* Good for automation insertion

* Surge overload rating - 50 amperes peak

* Ideal for printed circuit board

* Reliable low cost construction utflizing moided
' Glass passivated device DB
* Polarity symbols moided on body
* Mounting position: Any

L

' Weight: 1.0 gram n-.a
FEATURES (7 & Lk ,i
. 5
* Epoxy - UL flammability classification G4V-D i b\ .
* UL bsted under the racognzed component directory, file #€04273. Vo }?‘l‘g—'l

TIET14)

A4V TEe

! 168 (4.

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS | 1:41;5-_1;1
Ratngs at 25 °C amblent temperature Uniess othermize tpeciied. 050

Cingle phase, ha't wave, §0 HI, resistve or Inductive 0ad, 145l

For capacitive ioad, derate current by 20%

Dimengions ' iInches and | miiimeters)

MAXINUM RATINGS (Al T4 « 25°C uriess otheraize noted)

RATINGD SYmEOL | Dewn | oew: | cews | e | pews [ cews | cevr | unme
Maxmium Recument Peal Reverse Votage Wi b a0 0 40 S0 C oo Vois
Maxrmom RALD Briage input \/oitage L *x T 140 2800 &0 €22 0 ois
Maxrmu= DC Siocxing Veitage Voo £ 0o Xo 44m &0 L o) oo Vois
Maximum Average Forward Output Curent at Ta = 40°C 0 10 A3
Peak Forward Surge Current 5.3 ms single half sme-wnave
ram = Arps
supenmoposed on rated icad (JEDEC method)
Operatng and Ztorage Temperature Range TiTsra 450+ 150 'c
ELECTRICAL CHARACTERISTICE (Al TA = 25°C uriess oferaize noted)
CHARACTERIOTICS svweoL | oews | cere | pewns [ oeios | oevos | ceios [ ceser [ uwms
Maxr~u Sorware Voitage Drop per Bridge
A\ 1.1 Yois
Element at 1 0A DC
Maximym Forwarc Voltage Drop per Brage @Ta=25C . 30 uAmp
OC Blocting Voitage per slement @Tae12¢5C as mAMpS
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(SRS SO
FAIRCHIL.D

SEMICONDUIC TR www fairchildsemicom

KA78XX/KA78XXA

3-Terminal 1A Positive Voltage Regulator

Features Description

* Qurput Cumentup to 1A The KATEXNEATEXXA senes of thres-terminal positive
* Output Voltages of 5, 6.8, 9, 10, 12 15,18, 24V regulator are avatiable m the TO-220D-PAK package and
* Thermal Overload Protection with several fixed outpus voltages, making them useful ina
* Shont Ctroust Protection wide range of applications Each tvpe employs internal

* Ourput Transistor Safe Operating Area Protection Cument kmiting. thennal shit down and 3afe operating arsa

procection, making it essentially indestructible. If adequate
haat sinkimg 15 provided, they cap deliver over 1A oupuw
current Aithough desizned pnmaniy as fixed volnage
rezulators, these devices canbe used with external
components to oblawn adjustable voltages and currents

TO-220

1. Input 2. GND 3 Catput

Internal Block Digram
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6N135, 6N136, HCPLA502
OPTOCOUPLERS/OPTOISOLATORS

SOESI22A ~ JULY 1885 - REVISED APRIL 1568

® Compatible with TTL Inputs BN135, 6N136, OR HCPL4502 PACKAGE

® High-Speed Switching ... 1 Mbit/s Typ POr

® Bandwidth...2 MHz Typ Nl U allvee

® High Common-Mode Transient ANODE[]2 7] BASE/OPENT
Immunity . .. 1000 Vius Typ CATHODE[]2 8] ouTPuT

® High-Voltage Electrical Ne[f+ sflGND

Insulation . .. 3000 Vdc Min +Terminal T s BASE on the EN135 and

® Open-Collector Qutput BN138 and OPEN on the HCPL4502
® UL Recognized ... File Number 65085 NG - No ntemal connection
description

These high-speed oplocouplers are designed for use in analog or digital interface applications that require
high-voltage isolation between the input-and output, Applications include ine receivers that require high
common-mode transient immunity, and analog or logic circuits that require input-to-output electrical isolation.

The BN135, 6N136, and HCPL4502 optocouplers each consists of a fight-emitting diode and an integrated
photon detector composed of a photodiede and an open-collector output transistor. Separate connections are
provided for the photodiode bias and the transistor-collector output, This feature, which reduces the transistor
base-to-collector capacitance, results in speeds up to one hundred times that of a conventional phototransistor
optocoupler.

The 6N135 is designed for TTL/CMOS, TTLILSTTL, and wide-band analeg applications.
The 6N136 and HCPL4502 are designed for high-speed TTL/TTL applications. The HCPL4502 has no base

connection.
schematic
8
ANODE - vee
!—; A 7 BASE: 6N135, 6N136
T —p [T 77T OPEN: HCPLAS502
3 6
. | o~ QUTPUT
CATHODE —— -

NS GND



International
ISR Rectifier
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Description

Fifth Generation HEXFETS from Interational Rectfier utize advanced processing
techmques to achieva extremety Jow on-resistance per silicon area. This benefit,
combmned wih the fast switching spead and ruggedized device design that
HEXFET Power MOSFETS are well known for, provides the designer with an
extremely efficent and reliable device for use w awide variety of applications,

The TO-247 package s preferred for commercial-industrial appiications where
higher power levels preciuda the use of TO-220 devices. The TO-247 is smidar
butsupenor 1o the earier TO-2 18 pack age because of #s isolated mounting hole.

Advanced Process Technology
Dynamic dv/dt Rating

175*C Operating Temperature
Fast Switching

Fully Avalanche Rated

Ease of Paralleling

Simple Drive Requirements

98

PD - 84008A

IRFP250N

HEXFET® Power MOSFET

TO-247AC
Absolute Maximum Ratings
Parameter Max. Units

g @ Te = 25°C | Contnuous Drain Curmeet, Vs & 10V N
ip @ T = 100°C|  Continuous Draln Current, Ve @ 10V 21 A
W E&Jm _?ram Cumsat T 120
(P @71, ~25°C | Power Disspaton 214 W

Linear Derating Factor 1.4 wWre
Vos " Gate-io-S00TE VOEge + 20 V
Eas Single Pusse Avalanche Enemgy D 38 md
[ Av3lanche CuTent. 3 A
Eaa Repetitve Avalanche Energy' D 21 mJ
dech Peak Diode Recovery ovat & iE Ve
T Cperating Junction ang 5510 +175
Tsrg Siorage Tempenature Range C

Soitenng Temperature, for 10 £2conas

300 {1 Emm from case |

Mourtng torque, o-32 or M3 stew 101D (1. 1Nm)
Thermal Resistance
Parameter Typ Max, Units
Rax Juncion-o-Case — 07
Racs | Casew-Sirk Flat Greased Surface D24 — ‘cw
Raax Junction-io-Ambient —— it
YW irf com 1
10
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