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ABSTACT
This project is about a develqpmeﬂt of the inverter for using the
uninterruptible power supply. We use the control signal comes from the pulse width
modulation technique to switch the full bridge power mosfet. The signal that comes
out of the power stage is a signal with multiple pulse width and \;vhen we gate .The

signal passed through the filter output of the filter is a sine wave signal it.
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4.20 POWER STATE
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Diameter over

Current Copacity in

el I R e et Ty
.

Nnsulation (inches ) Nominal Reristance Miliomperes
Corcioar Per 1000 Based on
AWC Min Mas. Mil arec fi 1000 c.mJA AWC

8 0.1300 0.1330 16510 0.6281 16510 8

9 0.1660 0.1990 13090 0.7925 13090 9

10 0.1040 0.1060 10380 0.9955 10380 10
11 0.0928 0.0948 8230 1.261 8226 11

12 0.0829 0.0847. 6530 1.585 6529 12
13 0.0741 0.0757 5180 2.001 5184 13
14 0.0667 0.0682 1110 2524 4109, 14
15 0.0595 0.0609 3260 3.181 3260 15
16 0.0532 0.0545 8280 4.020 2581 16
17 0.0476 0.0488 2050 5.054 2052 17
18 0.0425 0.0437 1620 6.385 1624 18
19 0.0380 0.0391 1290 8.045 1289 19
20 0.0340 0.0351 1020 10.13 1024 20
21 0.0302 0.0314 812 12.77 8123 - 21
22 0.0271 0.0281 640 16.20 640.1 22
23 0.0244 0.0253 511 20.30 510.8 23
24 0.0218 0.0227 404 2567 404 24
25 0.0195 0.0203 320 32.37 320.4 25
26 0.0174 0.0182 253 41.20 2528 26
27 0.0167 0.0164 202 51.44 2016 27
28 0.0141 0.0147 159 65.31 158.8 28
29 0.0127 0.0133 125 81.21 1277 29
30 0.0113 0.0119 100 103.7 100 30
31 0.0101 0.0108 79.2 103.9 79.21 31
32 0.0091 0.0098 64 162 64 32
33 0.0081 0.0088 50.4 205.7 50.41 33
34 0.0072 0.0078 39.7 2613 39.69 34
35 0.0064 0.0070 314 330.7 31.36 35
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TECHNICAL DATA

Part Number

N.CHANNEL ENHANCEMENT MODE SILICON GATE _1AFB40 80A
MOS POWER FIELD EFFECT TRANSISTOR TaFgal SOA

IRFB43 450V

These TMOS Power FETs are designed for tugh vottage. ~igh
speed power switching applicatons such as switching regulators
converters. solenoid and relay drivers. .

@ Silicon Gate for Fast Switching Speeds

@ Low rpS{on) o Mimmize On-Losses Specified at Elevated
Temperature

® Rugged — SOA i1s Power Dissipaticn Limit2d

@ Source-to-Dramn Jwoce Charactarnizea for Use With
inductive Loacs

G

g
Al

[=4

|
!
!

MAXIMUM RATINGS

\ Rating Symbol
i a0 | a1 | a2 | 843
T Drain-Source Vohage Voss | 500 | 450 m 450 © ver
L
i Orain-Gate Voitage mﬂ 450 500 450 Ve “ 4CTES
1.0 me | GIVENSION K APPUES TO aLL LE30S
(Rgs = 10 mf) 4 ) MEISIONL AePLES TOLEABS T STHES
Gate-Source Voltage | Vas =20 .4 oww Voi AND 3 PN Y CATE
3 DIMENSION 2 GEFINES 3 TONEGHERE 2 oRaw
Draig Curient { ! Acc aLL B0DY AND LEAD IRREGULIRITIES 3 SouRCE
Continuous o 8.0 7.0 i, ARE ALLOWED ) © AMH
| poised l 4 i i © ZHENSIONNG 390 TOLERZNCING PEA
se oM : ! AN Y14 5L 1982
I Totat Power Dissipation Po i 5 CONTADLUNG CIMENSION CH
i - N " .
a Tg = 25C i T (METERS T INCHES |
Derate abave 25°C E g Vo, Mid_T MAX MIN_V MAX
] 108201
" Operating and Storage Ty Tstg -55to 150 ll ' i 529 T
‘ Temperature Range . - T 306 482 :
066 . 089 :
THERMAL CHARACTERISTICS 1 73.% .
. TGy ey 161
Thermal Resistance O _-___L;__L____J"T'
Junction to Case )y 036 [
Junction to Ambient S SEFIRAD
A TR NEN B LR
Maximum Lead Temp. for w5 3 i 3 *32
Soldering Purposes, L& - T BT
trom Case for 6 Seconds s T 139"
7T 1 587 €a8 "
Saea the MTPBNAS Designer’s Data Shaet for a complete set of désign curvzs for 4 '-—-""3 . ?‘: 21 i
AR AT b
T4 - 531 _ - 10080

procduct on this data sheet.
Tra Designer’s Data Sheet permits the design of most ciccuits entirely from she iniore
mation presented. Limit curves - representing boundaries on davice chatracianstics —
ate given to tacititate ““worst case” design.

CASE 221A-02
T0-220AB
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ELECTRICAL CHARACTERISTICS (Tc  25°C unless othervnise ~o14a)

r Charactenstic - [ Symbol I Min l‘.g ~Max J Unit ]
OFF CHARACTERISTICS ; :
—DT;IF-SDWCQ 2reacaown Voiage “{8RJ0SS ll’ Ve
VGg 20 ip= 025 mAr IRF321 4 430 -
IRFBLO 1 500 -
" Zeco Gate Vottage Dran Currant lpss mAc:
tVps * Rai2d Vpss Vgs 2 Oy - 025
(Vps = 0 8 Ratea Vpgs Vgs =0 Ty=125°C) - 100
Gate-3ody Leakage Cur-ent Forwara IGSSF - 300 nAGe
tVGsr = 20 vdc, vps = Ot .
Gate-Body Laskage Curren: Reverse IG53R - 300 PACE
IVGSR = 20 Vee, Vps O - ». :.
ON CHARACTERISTICS®
Gate “~resnowt Vottage Vesum | 2° < ;o Lee
Wag tVGs In ¢ | '
— I 4 S e - — e ey " —agen
2 37 F2s 51ance DSiom Jn~
NG # IChac 1g =2 ) ane ' - J335 i
- 10
Drain Currenl-x:.'c:;:.l‘on\; 1Dton) ] Aac
6 8 Vacr 80 -
(Vpg = 70 Vde) 1RF3:2 1AF323 70 -
Forward Transconduciance grs mnos
(Vpg =68V, Ip=4a0A) IRF33Q IRFI LY 30 n
tVps = 70V 1g =404 IRFB42 IRFI2] a0 .
OYNAMIC CHARACTERISTICS
Input Capacitanze C - 1600 pF
o {Vps = 25 V. Vg5 = 0. iE
Output Capacitance f210MH2) Coss - 350
Reverse Translee Capacitarce Crsi —_ 150
SWITCHING CHARACTERISTICS® R
Turn-On Delay Time td{on) = 35 ns
Rise Time {Vpp =200 V. Ip = 4 0 Acs te —_ 15
Turn-Off Delay Time Rgen = 4.7 Onms) tatoft) - 90
" Fall Time 1 - L R
Total Gate Charge Q 40 {Typ) &0 C
g (VGs=10V. vpg = 0.8 « 9 YD‘ ®
Gate-Source Charge Rated Vpss. Ip = Rated Ip Qgs 20(Tvp) "ot
Gate-Dran Charge i Qga 20 (Typ) -
SOURCE DRAIN DIODE CHARACTERISTICS®
Forward On-Voltage (15 = Rated Ip, Vsp — [ e [ v
Forward Turn-On Time Vgs = 0} ton Limited by stray inductance
Reverse Recovery Time ter 600 (Typ) l — I ns
INTERNAL PACKAGE INDUCTANCE {T0-220)
Internal Drain Inductance [ 971 N nH
{Measured from the contact screw on tab to center of die) 3.5 {Typf —_
(Measured from the drain lead 0.25° from package 1o center of die) 4.5 (Typ) -
Internal Source Inductance Lg 7.5 (Typ) -
[Measured from the source lead 0.25° from package to source bond pad)

“Pulse Test: Pulse Width & 300 us, Duty Cycie < 2.0%.
{1) Add 0.1 V for IRFB4Q and IRF841.
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a b International

S WM 104 : ToR Rectifier Internationa _ Data Sheet No. PD-6.011E

NMEENEEE; TSR Rectifier | IR2110

. IN(LO) ;
=1 [ Von o) HIGH AND LOW SIDE DRIVER
IN(HO) _ _ . Features Product Summary
. 2 Floating channel designed for bootstrap operation
HO _ _ Fully operational to +500V VoFFseT 500V max.
Tolerant to negative transient voltage . .
o ﬁ - dVrdtimmune * m_oi 2A m..m.»
‘ F m Gate drive supply range from 10 lo 20V & ouT 10 ..WMO<
¢ -¥ m Undervoltage lackout for both channels ¥
Figure 1. Input/Output Timing Dlagram Figure 2. Switchlng Time Waveform Definitions B Separate logic supply range from 5 to 20V ton/oft Agb v 120 & 84 ns
’ Logic and power ground 5V offset )
® CMOS Schmitt-triggered inputs with pull-down Delay Matching 10ns
# Cycle by cycle edge-triggered shutdown logic
® Matched propagation delay for both channels _umoxmmmm
— B Qutputs in phase with inputs -
Sb ) : Description
50%

The IR2110 is a high voltage, high speed power
MOSFET and |GBT driver with independent high and
low side referenced output channels. Propristary

{ i HVIC and latch immune CMOS technologies enable
HO \ 80% =X NN, ruggedized monolithic construction. Logic inputs are
Lo compatible with standard CMOS or LSTTL outputs.
The output drivers feature a high pulse current buffer
10% stage designed lof. minimum driver cross-conduc-
¥ tion. Propagation‘delays are maltched to simpfify
*Figure 3. Shutdown Wavetorm Deflnltions Figure 4. Deadtime Waveform Definitlons use in high frequency applications. The floating
channel can be used to drive an N-channel power
MOSFET or IGBT in the high side configuration
i which operates up o 500 volts.
50% ¢ . 4
: Typical Connection

- -

nty

— HO | T~
10% _ Y
L
T

MT—* — MT HIN o——T HIN Y

s T T0

90% SD so — ry LOAD

&
LO\_\HO A7 Ve  COM —F

: : Figure 5. Delay Matching Wavetorm Definltions Ves*™ O
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Absolute Maximum Ratings
Absolute Maximum Ratings indicate sustared

ts beyond which darnage to the device may occur. All voltage parameters are

absoluts voltages referenced 1o CO#L Tre Thermal Resistance and Power Dissipation ratings are measured under board

mounted and still alr conditions. Adckona nformation Is shown in Figures 28 through 35.
Parareter Value
Symbol Definition Min. Max. Units
Ve High Side Floating Suppy Voltage 03 525
Vs High Side Floating Suppy OffsetVoltage Vg-25 Vg+0.3
Vo High Side Floating Outp.rVoltage Vg-0.3 Vg+0.3
Voo Low Side Fixed Supply Vatage 03 25 v
Vio Low Side Output Voitage 03 Vo +0.3
Voo Logic SupplyVoitage 03 Vss+25
Vss Logic Supply OfisetVohaze Vee-25 Vee+0.3
VN Logic Input Voltage (HIN IN & SD) Vgs-0.3 Vpp +0.3
dVa/ct Allowable Offset Supply «itage Transient (Figure 2) - 50 Vins
Pp Package Power Dissipatcn @ Tp < +25°C (14 Lead DIP) - 16
(14 Lead DIP w/o Lead 4) — 15 W
i (18Lead DIPw/oleads5&6) - ] 1.6
: (16 Lead SOIC) — 1.25
Raua Thermal Resistance, Jucon 1o Ambient (14 Lead DIP) - 75
(14 Lead DIP w/o Lead 4) - B5 W
(18 Lead DIP w/o Leads 5 & 6) — 75
(16 Lead SOIC) - 100
Ty JunctionTemperature — 150
. Ts Storage Temperatura -55 150 °c
T Lead Temperature (Soldzrng, 10 seconds) ' - 300

Recommended Operating Conditions

The InpuvOutput loglc timing diagram it mown In Figure 1. For proper operation the device should be used within the
recommended conditions. The Vs and\ 35 affset ratings are tested with all supplies biased at 15V ditferential. Typical

ratings at other blas condilions are snow~ n Figures 36 and 37.

Para~eter Value
Symbol Definition Min. Max. Units

Va High Side Floating Supoy Absolute Voltage Vs+10 - Vs+20

Vs High Side Floating Supoy OfisetVoltage Note 1 500
VHo High Side Floating Outb1'/oltage ) Vs Vg

Veo Low Side Fixed SupolyVatage 10 20

Vio Low Side OutputVouags 0 Ve v
Voo Logic SupplyVoltags Vss+5 Vgs +20

Vss Logic Suppty OffsesVotuge 5 5

Vv Logic input Voltage (HIk !N & SD) Vss Voo

Ta AmbigntTemperatssa 40 125 C

Note 1: Lggic operational for Vg of -4 tc -500V. Logic state heid for Vg of -4V to -Vgs.
B-24, Conrrol INTEGRATED ClrCun DESIGNERS MANUAL

i

Dynamic Electrical Characteristics
Veias (Vee. Ves. Vop) = 15V, Ci = 1000 pF, Ta=25°C and Vs = COM unless otharwise spcified. The dynamic
electrical characteristics are measured using the test circuit shown In Figure 3.

Parameter Value
Symbol Definition Figure { Min. | Typ. |Max.} Unis | Test Conditions
ton Turn-On Propagation Delay 7 —_ 120 | 150 Vg = 0V
. ot Turn-Otf Propagation Delay 8 —_ 94 125 Vg = 500V
tsd Shutdown Propagation Delay 9 - 110 | 140 ns Vg = 500V
t Turn-On Rise Time 10 — 25 35
4 Turn-Off Fall Time 11 —_ 17 25
MT Delay Matching, HS & LS Turn-OnvOH — - - 10 Figure §

Static Electrical Characteristics

Vaias (Vec. Vas. Voo) = 15V, Ta = 25°C and Vss = COM unless otherwise gpecified. The Vin, V- and iy paramelers
are relerenced to Vss and are applicable to afl three logic input leads: HIN, UN and SD. The Vo :nd 1o nm_,mmzosa are

referenced to COM and are applicable 1o the respective output leads: HO ofio. ;m_
Parameter Value
Symbol Definition Figure | Min. | Typ. | Max. Unrs | Test Conditions
ViH Logic "1~ Input Voltage ' 12 9.5 - o
Vi togic “0" Input Voltage 13 —_ — 6.0 v
VoH High Levet Output Voltage, VBiAS - Vo 14 —- - 1.2 1o =0A
Vou Low Level Output Voltage, Vo 15 — - 0.1 o =0A
I Ofiset Supply Leakage Current 16 —_ —_ 50 Vg = Vg = 500V
iass Quiescent Vgg Supply Current 17 -— 125 | 230 Vin = OV orVpp
locc Quiescent Vo Supply Current 18 — 180 | 340 s Vin =0V orVpo
laoD Quiescent Vpp Supply Current 19 — 15 30 v Vin = OV or Voo
liNe Logic “17 Input Bias Current 20 — .} 20 40 Vin = Voo
IiN- Logic “0" Input Bias Current 21 - = 1.0 Vin = OV
Vesuvs | VBS Supply Undervoltage Positive Going 22 7.5 8.6 9.7
Threshgld o
Vasuv- | Ves Supply Undervoitage Negative Going 23 7.0 82 | 94 -
Threshold N
Veoov: | Voo Supply Undervoiage Positve Going | 24 | 74 | 85| 96 v
Threshold
Vecuv- Vce Supply Undervoltage Negative Going 25 7.0 8.2 9.4
Threshold
o+ Output High Short Circuit Putsed Current 26 2.0 2.5 — Vo = OV. Vin=Vpo
A PW s 10 ps
lo- Output Low Short Circuit Pulsed Current 27 2.0 2.5 —_ Vo= 15V.Vin= 0V
PWS 10 ps

CONTROL INTEGRATED CIRCUIT DESIGMERS’ MANUAL B.27
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' N— IGR Rectitier
X .. - Dévice Information
Functional Block Diagram
|||||||||||||||||| e e e Process & Design Rule HVDCMOS 4.0 ym
A Transistor Count 220
y _mhlcwlrn = ! Die Size . 100 X 117 X 26 (mil)
e o 1 Die Outline
i, LEva PULSE A s HO
¢ v > FRTEA 3 M “ !
Bt | E L
E it
1. PN | 45
BN ! _
. 9 Vee
. oV '
VoulVoo DETECT| '
LEVEL J ; Lo
SHIFT . i
! DELAY 1
]
! coM
|
PP PRI IIIIIDIIPIIPY § SPEPLNE W W= —gllF o\ W W'
¢ ) . Thickness of Gate Oxide 800A
Lead Definitions Connections Material Poly Silicon
Lead First Width 4 ym
‘ . | Symbol | Description Layer Spacing 6 pm
Voo Logic supply Thickness 5000A
' : . Qi . o7 [y
-] BN Logic input for high side gate driver output (HO), in phase Zwﬁm:m_ Al- i (Si: 1.0% £0.1%)
; n - Second Width 6 um
800 Logic Input for shutdown / Layer Spacing T 9 um -
N LIN Logic Input for fow gide gate driver output (LO), in phase b Thickness A 20.000A &
; .Vss Logic gound - ¢ Contact Hole Dimension ‘ j 8umX8yum
' Ve High side floating supply Insulation Layer Material PSG (SiOg)
HO High side gate drive output Thickness 15um
Vs High side floating supply return Passivation Material PSG (SiO,)
<o.n. Low side supply (1) Thickness 1.5um
- LO Low side gate drive output Passivation Material Proprietary”
COM Low side return (2) Thickness Proprietary®
) s 3 Method of Saw Full Cut
Lead Assignments Method of Die Bond Ablebond 84 - 1
Wire Bond Method Thermo Sonic
Material Au (1.0 mil/ 1.3 mil)
Leadframe Material Cu
. Die Area Ag
i , Lead Plating Pb: Sn (37 : 63)
Package Types 14 & 16 Lead PDIP / 16 Lpad SQiT
“ 14 Lead DIP 14 Lead DIP w/o Laad 4 [16 Lead DIP w/o Leads 4 & 5| 16 Lead SOIC (Wide Body) Materials EMEG300/ MP150/ MP1%)
. . IR2110 IR2110-1 jR2110-2 1R2110S Remarks: * Patent Pending
g v v fa ok my oo o eeen w . PartNumber y S .
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