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Abstract

This thesis is objected for designing and inverter by using IGBT as switching equipment.
IR 2113 is used for driving IGBT in full bridge inverter circuit . It receives input signal from
output of AND operating between square wave signal , which frequency is 50 Hz , and result of
comparating between signal from integrating square wave ( which fréquency is 800 Hz ) and
signal from voltage regulated voltage circuit .  Output voltage of full bridge inverter circuit is
steped up by transformer and filtered by filter circuit , the result is sine wave signal which has
50 Hz frequency , 220 Volts and rated of 200 VA . The signal from transformer in primary side is
operated in OR-operation with the signal which show battery level in the part of over current
protection circuit , so that in the future , this IGBT INVERTER can develop to use in

Uninterruptible Power System (UPS).
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4.1 druves e uliadaa amyasunin 11 50 Hz uaz 800 Hz
dloaaasamgili 10 wwisingdnyuzvesdyanufivasufiinnud 50 Hz Au1ves
TeFues 4046 uazzdsingdneas dannudmasunilanud 400 Bz fivn 2 vedleFiwed

4 e
4060 Feaansauaas laaegi 24-26

585 ¢ (AOFT 0%

311 24 ermedanadmasy lin1ua 50 Hz

scale Sv/div time 5 ms/div



39

F=800.04 Hs

7111 25 yaaedyana@naauniinIINd 800 Hz

scale 5 v/ div time 1 ms/ div

310 26 taasdyanadmdauiiinaiud 50 Hz uaz 800 Hz nlSaumauiu

scale 5 v/ div time 5 ms/ div
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4.2.1 19959 UALNIA

41 27 yam e IR NAYB 3R BTN A

scale 2 v/ div time 2 ms/ div

il 28 AR MnRYedIeIBuRN ANl TauMa R UB A (Fivasuiisin21ud 800 Hz)

scale 2 v/ div time 2 ms/ diy
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4.2.2 AIHUDII923I N MISIAY

51 29 yaAIN1I9 18RI Vref o1 DenaNdyQ IQIEINIMAS 800 Hz

scale 1 v /div time 2 ms/ div

711 30 saRamsdaBeRan Vrer niSaumsuiudaenemamdou 800 Hz

a4 o o ¢ ar ¢ o 108 i
fiszAuusadueAnAdia 0 13N scale 1v/div time I ms/div
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423 mmmmmuﬁ

4 ‘ ¢ = 4 D < o < :
511 31 saRuR WNAvBINAIIINB HA N1 3 Az 4 Sadlernd IR 2113 fid1ae9An1 Vref a1 fanan

daygaeEnamanu 800 Hz scale 5v/div time 5 ms/ div

311 32 taaue AUB YRR BNB A Tivt 3 1Bz 4 Tetlewdn IR 2113

oo [y u é 1 é ¢ 3 .
N212893ALVUTIANBIANA UAT 0 T2an  scale 5v/div time 5ms/ div
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4.2.4 13957UH9

P < o é =t at U P P 2 L
3‘1]7\ 33 UaaABIATAYB IR2113N92 mm!mﬂsaumﬁ‘unu 1918839R9A1 Vref & NINANTRYQYIW

aviaay 800 Hz scale Sv/ div time 5 ms / div

71t 34 umRB WA BB IR 21131132 Al aumouiy

fi1a09 o seamIE e WNATA1 0 1207 scale S v/ div time S ms / div
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517 35 tEaue iAo NI SBUNB B SINIIK NgNARY fid1aBanam Vref & anane

z‘fngmummumﬁsu 800 Hz scaile 10 V / div time 5 ms / div

717 36 namare Winme N IBUIBIMB IIIVKNgRAA IS I8 TTA NG IAY

@A Ta1 0 1aant scale 10 V/ div time 5 ms / div
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4.4 MSNATOUTIYNTZAN

9137 1 MITUNANANIINATBUT A1 UN B, Open Loop

N1INAADI 115 TERLEI ASELEN Primary

PIANA(Y) | veswdeuas(a)

1 sz 237 9.5

2 waoa W 100 w 135 55

3 waea 1N 100 w 121 4
nazdaaad*

M7 2 matufineanmInaasutian15za9lunal Close Loop

NITNAABY M 15 IAUR NS APrimary

wANa(y) | vewmdeulasa)

1 13mse 234 9.4

2 nwasa N 100 w 215 8.5

3 wana W 100 w 203 6.6
uazaaan*

* sTaaa@uLIn NSZUE 0.37 A USIAU 220 V A1dszneuiiad 038
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Sws CHI +HF=R ©5-V?  HOv  o0x%

jae bk | #=50.008 1
PR SRR T AT _J_ﬁﬂ i

7171 37 e wne &t e l¥mse

scale 100 V / div time 5 ms / div
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Pﬁe 7 Preliminary Data Sheet PD - 9.1118
GR|H

eRRectifier IRGPH40MD2

{SULATED GATE BIPOLAR TRANSISTOR Short Circuit Rated

[iTH ULTRAFAST SOFT RECOVERY Fast CoPack IGBT
HODE -
eatures

Short circuit rated -10us @125°C, Vgg = 15V Vces = 1200V
Switching-loss rating includes all "tajl* losses
HEXFRED™ soft ultrafast diodes

Optimized for medium operating frequency ( 1 to
10kHz)

VCE(SEI) S 3.4\/

@Vge =15V, Ic = 18A

n-channel

Jescription Z :
0-packaged IGBTs are a natural extension of International Rectifier's well
nown IGBT line. They provide the convenience of an !GBT and an ultrafast

ecovery diode in one package, resulting in substantia! benefits to a host of
ligh-voltage, high-current, applications. '

'hes: new short circuit rated devices are especially suited for motor control
ind other applications requiring short circuit withstand capability.

Absolute Maximum Ratings Te-397AC
Parameter - Max. Units!
Veces Collector-to-Emitter Voltage 1200 \
lc @ Te =25°C Continuous Collector Current ; 31
lc @ Tc =100°C | Continuous Coliector Current 18
lom Pulsed Collector Current ©® _ 62 A
Y Clamped Inductive Load Current @ 62
lr @ Tc =100°C Diode Continuous Forward Current 8.0 :
lewm Diode Maximum Forward Current 62
tse Short Circuit Withstand Time 10 us
Vae Gate-to-Emitter Voltage ' +20 \Y
Pp @ T =25°C Maximum Power Dissipation » 160 W
Pp @ Tc =100°C | Maximum Power Dissipation 65
Ty Operating Junction and -55 to +150
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 sec. 300 (0.063 in. (1.6mm) from case)
Mounting Torque, 6-32 or M3 Screw. 10 Ibfein (1.1 Nem)
‘hermal Resistance
Parameter Min. Typ. Max. Units
Reuc Junction-to-Case - IGBT : — — 0.77
Reuc Junction-to-Case - Diode —_ — 1.7 °Crw
ocs Case-to-Sink, flat, greased surface — 0.24 —
L. Junction-to-Ambient, typical socket mount — % 40
Nt Weight - 6 (0.21) T g (02)
Revision 2

C-479




IRGPH40MD2

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

Eiectrical
]

[ Parameter ' Min. | Typ. |Max. | Units Conditions j
| V(sa)ces Collector-to-Emitter Breakdown Voltage®@!1200 | — | — \" Vee = 0V, Ic = 250pA
AVisaices/aT| Temp. Coeff. of Breakdown Voltage — | 11| — |VPC | Vge= OV, Ic = 1.0mA
Veeg(on) Collector-to-Emitter Saturation Voltage | — | 23 [ 34 lc=18A Vge = 15V ﬁ’
— |30 | — Y lc=31A ‘
— | 28 | — "lc=18A, T, = 150°C _ J
Veem) Gate Threshold Voltage 30 [ — [55 | Vee = Vee, Ic = 250pA ;
-AVGE(W'ATJ Temp. Coeff. of Threshold Voltage — | -14 | — ImVrC Vce = Vag, Ig = 250pA ,
—g,:a Forward Transconductance @ 4.0 | 10 — S Vce = 100V, Igc = 18A !
_EL;ES Zero Gate Voltage Collector Current — | — 1250 | uA | Vge=o0V, Vee = 1200V ﬁ
L — | — [3500 Vee =0V, Vce = 1200V, T, = 150°C |
Ve Diode Forward Voltage Drop e Gyt 3.3 \Y Ilc =8A
I o — 123130 lc =8A, Ty = 150°C i
ces Gate-to-Emitter Leakage Current — | = |=100| nA | Vg = =20V B |
Switching Characteristies @ T, =25°C (uniess otherwise specified)
[ Parameter Min. | Typ. |Max. l'Units Conditions K
| Qq Total Gate Charge (turn-on) 7 InNa® L ~78 4 lc=18A '
| Qge Gate - Emitter Charge (turn-on) Al N 21 nC | Vee = 400V j
| Oge - Gate - Ccllector Charge (turn-on) 7% 1 5-PE30W. !
;@m Turn-On Delay Time —WK vy | D= Ty=25°C ‘
L_; Rise Time B INY A ns | ic = 18A, Vg =800V !
oty Turn-Off Delay Time — | 340 | 930 Vae = 15V, Rg = 10Q i
ty Fali Time — | 510 | 930 Energy losses irclude "ait" ang :
Eon Turn-On Switching Loss tw (A 2V TAV R diode reverse recovery. |
EI Turn-Off Switching Loss — | 59 | — mdJd |
Ei Total Switching Loss — [8c |13
tee Short Circuit Withstand Time 10 | — | — HS | Veec =720V, T = 125°C
Vge =15V, Rg = 1002, Veox < 1000V .
| teon) Turn-On Delay Time —=1"64 —— Ty =150°C,
r Rise Time — | 74 — ns | lc=18A, Vec = 800V
Lotn Turn-Off Delay Time =7 \650 | — Vee = 15V, Rg = 10Q
't Fall Time — [1200| — Energy losses include “tail” and
= Total Swiiching Loss — 16 — mJ | diode reverse recovery.
L: Intemmal Emitter Inductance — | 18 | — nH | Measured 5mm from package
Gz Input Capacitance — (1400 | — Vae = OV
1Ces Output Capacitance — 100 | — pF | Vgoc =30V
s Reverse Transfer Capacitance — |15 | — f=1.0MHz
th Diode Reverse Recovery Time — | 63 95 ns | Ty=25°C
B — [ 106 [ 160 [T =125°C Ir = 8A
Ier Diode Peak Reverse Recovery Current | — | 45 | 8.0 A | Ty=25°C
n — | 6.2 | 11 Ty=125°C Vg =200V
Qy, Diode Reverse Recovery Charge — 1140 |380 | nC | T;=25C
N — | 335 [ 880 | T,=125°C di/dt = 200A/s
difecym/dt Diode Peak Rate of Fall of Recovery — 1383 | — | Alps | T,=25°C
| During ty — | 85 — Ty=125°C ]
Nofes: @ Repetitive rating; Vgg=20V, pulse width @ Vee=80%(Vces), VGe=20V, L=10pH, @ Pulse width 5.0ps,

limited by max. junction temperature. .’

Hefer to Section D - page D-

Re= 10Q

C-480

single shot.

@ Pulse width < 80ps; duty factor < 0.1%.

13 for Package Cutline 3 - JEDEC Outline TO-247AC
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