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ABSTRACT
This project presents an inverter for controlling speed of single phase induction
motor by changing the frequency of sinusoidal signal on output port of inverter and fixed
ratio between voltage and frequency. The sinusoidal signal .is 'g’e;-nerated by PWM
technigues which modulate frequency 10 kHz .The frequency of signal is indicated by

Microcontrolier MCS-51 and transfer data to dsPIC,p30f2010 for generate desired PWM.
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International
IOR Rectifier

INSULATED GATE BIPOLAR TRANSISTOR WITH

ULTRAFAST SOFT RECOVERY DIODE

PD 91573A

IRG4PH50UD

UltraFast CoPack IGBT

Features

= UltraFast: Optimized tor high operating
frequencies up b 40 kHz in hard switching,
>200 kHz in rasonant mode

» New 1GBT design provides tighter
paramater distibution and higher efliciency than
previous generations

« IGBT co-packaged with HEXFRED™ uitrafast,
ultra-softrecovery anti-parallel diodes for use in

(B

n-channel

Vces = 1200V
Victory yp. = 2.78V

€ @Var =15V, lc=24A

bridge configurations
+» Industrty standard TG-247AC package

Benefits
+ Higher swilching frequency capability than
competitive (GBTs
+ Highest efficiency avaitable
« HEXFRED dindes opimized for performance with
IGBT's . Minimized recovery charactaristics require
less/no snubbing

Absolute Maximum Ratings
Parameter Max. Units

Vees Collector-to-Emitter Breakdo~ Vollage 1200 v

ic @ Tg =25C " { Contmuous Coltector Curerd - 45

e @ Te =100°C™ | Contintious Collector Curert 24 A

lowm Puised Collector Cumort & 180

(7Y Clamped Inductive Load Current @ 180

Ik @ T =100"C | Diode Continuous Forward Cument 16

I Diode Maxirmum Forward Cursent 180

Vae Gate-1o-Emitter Voltage + 20 v

Pp @ Tc = 25°C | Maximum Powaer Dissipaton 200 W

Po @ Tc = 100°C | Maximumn Power Dissipation 78

1 Openting Junction and -55 to 4+ 150
Tste Storage Temperaturm Range Lol
Soldaring Yemperature, for 10 saconds 300 {0.063 in. {1.6mm) from case )
Mounting torque, 532 or M3 scrow. 10 ibfein {1.1Nemnj
Thermal Resistance
Parameter Min. Typ. Max. |Units

[ Flaxc Junction-to-Case - IGBT — J— 064

Rex: Junction-to-Case - Diode P— — 0.83 ‘CW
Rocs Case-10-Sink, fiat, greased surace o 024 _—

e Junctionto-Ambiont, typical socket mourt —— — 40 1
Wt Woight - 6(0.21) — g (o_z_%_]
www.itf.com



IRG4PHS50UD

Electrical Characteristics @ T, = 25°C (unless otherwise specified)

-Si_

International
TR Rectifier

Paramoior Nin. | Typ, |Max. | Unite Conditions
| Vieaces | Coliector-bo-Emitier Broakdown Voitage® [1200] — | — | V | Vac =0V, b = 250uA
| AViongpefaT; | Tomponti Codll. of Beldown Vdtage | — 1201 — [VIC | Vgg =0V, Ic = 1.0mA
Vegian Collgctorto-Emitker Sakaration Voltage | — [2566] 35 I = 20A Vag = 15V
- 1278] 37 o= MA
— |320] — | Vv [ic=4A SoeFig.2, 5
~— {254] — fp = 24A Ty =150°C
VaEm) Gatwe Threshold Voltage 30| — {60 Veg = Ve, Ic = 250pA
g\gdan Tomporatin Cook. of Theshoid Voltage | — | -13 ] — MVC| Vg = Vg, I = 250pA
| 8 Forward Transcorductarice © 23 |35 ) —~ 1 5§ |Vcg=100V,1-=24A
kss Zoro Gato Voltage Collector Cumant — | — 1250] pA | Vg = OV, Viog = 1200V
— | — [6500 Vg = OV, Veg = 1200V, T, = 150
Ve Diode Focward Voltago Dmop — 1251351 V jic=iBA Sea Fig. 13
121738 Ic = 16A, T) = 150°C
lges Gate-to-Emiter Leakage Cumant | - F2100] DA | Vg = £20V
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. { Typ. | Max. | Units Conditions
Qy Total Gate Charge (turn-ory) —-— 1160} 250 lo o MA
Oge Gate - Emitter Change {tum-on) — 1271 40 | oC | Voo =40V SeaFig. 8
Qe Gate - Collector Charge ftum-on) — 153 | 60 Vag = 15V
fon} Tum-On Defay Time — 1 47 ¢ — Ti=28°C
4 Rito Tino — 124 ] —~ | ms | lc=24A Voo = B00V,
Lo Tum-Of Delay Tima -~ 1110% 470 Ve =15V, Rg=5.00
4 Fal Time -— 11801 260 Enargy losees incude tail" and
Eon Tum-On Switching L oss e | 2.10F diode reverse recovery,
 Eon Tum-OF Switching Loss — {150; — | mJ | SeeFig 0,10, 18
Ey Total Switching Loss — |1360| 46
Qiony Tum-On Delay Time - | 46§ — Ty=130°C, SeeFig. 11,18
1 Rise Time — | 2] - ns | g = 24A Vog = 800V
| taory Fum-Of Delay Time — | 240 — Vag = 15V, Rg = 5.001
4 Fall Time — [330] — Enomy lossos include il and
En Total Switching Loss — 1638 — | mJ | dicde reverse recoviry.
™ Intemal Emithor Inductante — {13 | — | nH | Measured S5mm {rom package
| Cioe, Input Capacitance — 13600] — Vog =0V
Coos Output Capacitance ~ | 163{ — | pF | Voc =30V Seo Fig. 7
Cros. Reverse Transfer Capactance e R f=1.0MHz
iy Diode Reverse Recovery Time — | 90 [135| ns | T;=25'C SeeFig.
— | 164 | 245 Ty=125C 14 lp=16A
[ Diode Peak Reverse Racovery Current | — | 58| 10 A | T;=25°C SeqFig.
— | 83} 15 Ty=125°C 15 Vg = 200V
Qe Diod@ Reversa Rocovery Charge — {2601 875] nC | T4=25°C SeeFig.
— | 6801638 T1=125°C 16| dict = 200841
digecpadt | Diode Paak Rate of Fall of Recovery — 1120] — 1Al T;=25C Seokig.
Dusing ty — | 76 | — T;=125C 17
2 www.irf.com
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TOSHIBA

TLP250

TOSHIBA Photocoupter (aAlAs ired & Photo—IC

TLP250

Transistor inverter

Inverter For Air Conditionor
IGBT Gate Drive

Power MOS FET Gate Drive

The TOSHIBA TLP250 consists of a GaAlAs light exucting diode snd a
inregrated photodatector.

Thos uxit i S-lead DIP package.

T 2250 15 sutatle Jor gate Ariviog civcuit of IGBT or power MOS FET.

*

-

Ippurt threshoid cument: Ir<SmAlmsz.)

Suppiy curear Joc)k 11mAmax)

Supgir voltage (Vock 10-35V

Ourpus curreat Tob =1.54 traax.)

Swixhiag tme tpt HiEELH 1 Spstmoax )

Izoiation voltage: 2500V m-(min}

TL recogrized: L1577, file No E6734¢

Option ID4} gpe
VDZ approved: DIN VDEOSSH04.92 certeficate No. 76823
Maximum operating insulation voltage: $300Upy
Highest permizsble over voage: £00Vpy

{Note| When a VDEOS84 approved type is needed,
please designate the "og!iw {D4)*

Creepage distance: § stomimin

Clearance €. 4rmpimin }

Schmatic

A 0. T3F byDass capcitor mus: be

connecad tetween Iin 8 arg § (5ee NOte ),

Truth Tabie
™ m
trput on on or
LED on on cr

1250m)f
vgz01% ¥

P TS

a T 88

o 3008

= e i
12 3

- BNELRDY

E

e T A

]

asml ||
BELOM
o f |
iml

TOSHIBA 11-10C4

‘Weph: DS54 g

Pin Configuration {top view)

1 [
af]
0

%5

[ B B N T R R PN

KC.

. Arode

: Calhoge
(K.C.

T GNRD

I Vg {Ostptt)
Ve

“Vee
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TOSHIBA TLP250
Absolute Maximum Ratings (Ta = 25°C)
Charactersic Syenbol Aamg it
Foreard arererd [ - mA
Foreand agrend derating iTa & TC) AtxfaTa 0¥ mA'C
§ |Peax vanuiect tonward ourame voN 1) er 1 A
Raverse voltage Ya s v
JUncHsn temperatune T 125 <
HpeEk outpul tur Py = 2598, « 154HZ) {Nobe 23 Iosri -1.5 A
“L'peak culpat curent (Puy s 2.5u5.2 5 150Hz) (Node 2 ior, ~1.5 A
(Ta s 70°Cj v 3% v
¥ ? {T3=35C) 2 4
g {Tas 70°C) v »® v
3 |ty ? {Taw 35°C} e 4
Cagput wtitage cerafing (Ta» 70°C) AVg AT -amn viC
Supty voltag uanng (T2 5 70°C) AVeo t AT 0.7 Vi G
Junciion ieaperature | 125 ‘c
Oparaing Secuency {Noim 3} f 2% 2]
Operafing temperature 1ange Taor -20-88 c
Siorage iemparatune Angs Toy -55.128 <
103t scigenng tempersture (10 5) Nove & Tas 260 i
Isciation vollage {AC. T min. R*.5 &0%) NOte 5 MWy 2¢c0 VIms

Note 10 Pulse sidth Py € 1ps. 3C0pps
Note 22 Exporenential wawelom

Hote 3 Exporensatial wavelom, topH £ -1.08( £ 2.80s). IopL £ +1.0Af € 2.5ps)

Ncte & {118 2 rem or rcre from 2 lead root.

Noze 5. Devioz considerd a two terminal devioe; Pins 1, 2, 3 and 4 shorted logether, and pins 5, 8, 7 and 8 shored

EgaTher.

Newe & A ceraruc capacion .1y} shiuid be connected from pin 8 o pin 5 to stabifize the operaticn of the high
gain imear ampifier. Failure » provide the bypassing may impa¥? the switching proparly. “he ol wad
kengs between capacitcr and coupler sho'G not exoeed Tom,

Recommended Operating Conditions

Charaganete Symod A, Typ. 1Aax, urtt
PQ Curment, on PRI e 7 3 1 mA
Input vortage, of VEoFF; [ — LE v
Supply wrage Voo 15 — w | = v
Peat o pul curment loewop. | — - .2 A
Oparang tenperatse Tar ~20 2 72 I = c

Nete 7: inpis signal exe nime {fafl Sme) < 0.5 ps.

2004-06-25
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TOSHIBA TLP250

Electrical Characteristics (Ta = -20~70°C, uniess olherwise specified)

Test
Charactanste Syrbd § Cr- Tasl Comagon win | Typs | s ! oum
7.
Input Torward sozage Vg - {lge {3@WA Ta=25C 16 18 v
THAPEARTE COMTTLM of - - _ _ - .
AVp s ATS = 10FRA 20 i iC
I varse currert n - Vg, Tan28°C - 1 nA
IRput capaciianoe Cr — VD ez, Tam28C| — el 25 3
2= 10 MA . -
+ woel Kops 3 R Mg -0 145
Quaptss curreis A
. s -0 as 1
1 e lop 2 Vg gu 2BV . -
; Vegs = +18V, Vms = -1V -
H evel Vou LI oo i N 1 126
R Voos = 238V, ry Y
- ’ ooy v > o g - — = -
L lever Voo s RS0 v - Lew 162 | -128
Voo = I Jg = 10008 _ 7 _
o onl feon | = |TRoC
- lg=-1 am— ——
Supply current Voc = MV fr = 1lmA 11 -
Ve = XV, Ip = DA _ 7 N
“Lieew ko - [TRe2FC
Yoo = 30V, g« QA — — 14
Threshold nptt Oy . —  [Vogs = +15V, Vggy = ~15V -
oorrer o] == R 2000, Vg - 8 12 s | ma
Threshols rgat Tutpur teme, - Voo = +16v, Vege « ~35Y a3 - - v
woitage H-L* ) R = 2000 Vo <2V
Supply vorsge Vo - 0 - 3= v
CIPIVINoE s _ lvs=o.t-nau _ 0 28
SRV -ORpRY T2~ 28C ’
—  |ve~s00v.Ta=-25C 13 4 _
Resislanoenpa-0apus) Rs REs&S x40~ | 10 o

*Allzypics! vatses are 3t Ta=25°C {11 Duration of Io tme £ 50ps

3 2004-00-25
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TOSHIBA TLP250
Switching Characteristics (Ta = -20~70°C , unless otherwise specified)
Tegt
Cramamtac Yysou ?‘- Tow Conaton T | wac | um
t—H o o1t | oS
aayﬁ ot "y tn = E0A (CRE 7) p1s | 0s
€ Voo = 15V, Vgt « «1%Y T3
OURPIR rise tra % AL 200 - —
Oz 18 Groe Y = —
ConRveon raode Tansient - - )
Pty 2 agh e Gw | T e il B A
Cotwnon mods atuiend Vo =0V, k=
o . by = OTA - - 14
Ity 2 0w tevel Cu T o3 13- 280C Ve
* All rypical vaioss are at Ta = 25°C

Note 7: inpas signal rise sime (Tl timed < 0.5 ps.

2004-06-25
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