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ABSTRACT

This project is about study and design AC drive or inverter, This inverter using MOSFET
for power switching device in power circuit and the control signal is generated by
Microcontroller. The experimental results show the method of control motor. Which can be

further used in motor drive.
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flinclude <LPC21xx.H>

/* pototype section */

void delay_led(unsigned long int);

int main(void)

{
unsigned long ini fime=1000000;
PINSELO &= 0x00000005;
IODIRG = 00000100,
IOSET0 = 0x0000f100;

while(1)
{
TOSET0 = 0x0000£100;
IOCLRO = 0x00001e00;

// Clear Output Pin P10.15 (ON LED}
delay_led(time);
// Display LED Delay

* IOSETO = 0x0000£00;
delay led(lime);*/

IOSETO = 0x0000£f00;
I0CLRO = 0x00003¢00;

delay_led(time);

I* IOSETO = 0x0000£f00;

// LPC2119 MPU Register

// Delay Time Function

/f Makesure GPI00,2-16 = GPIO Function
/f Set GP100.10-15 = Output

/{ Set GPIO0.10-15 Output Pin (ON LED)
{f Loop Blink LED on GPIO1.16

{/ Loop Continue

/f Set Output Pin P0.8-15 (OFF LED)

// Set Output Pin P0.8-15 (OFF LED)

// Set Output Pin P0.8-15 (OFF LED)
// Clear Output Pin P8,15 (ON LED)

{/ Display LED Delay
// Set Qutput Pin P0.8-15 (OFF LED)



delay led(time); */

IOSETO0 = 0x0000f100;

LED)
IGCLRO = 0x00003900;
delay led(time);
r* IOSET0 = 0x0000£f00;

delay_led(time); */

IOSETO = 0x0000£f00;
IOCLRO = 0x00003300;
delay_led(time);
// Display LED Delay
1* IOSETO = 0x0000f100;

delay_led(time); */

IOSETO = 0x0000f100;

IOCLRO = 0x00002700;

// Clear Output Pin P10.15 (ON LED)

delay_led(time);

// Display LED Delay
* IOSET0 = 0x0000£100;

delay_led(lime}; */

IOSETO = 0x0000{00;

IOCLRO = 0x(0000£00;
LED)
delay_led(time);
// Display LED Delay
¥ IOSETO = 0x0000ff00;

defay led(time); */

47

// Set Output Pin P0.10-15 (OFF

// Clear Output Pin P8.15 (ON LED)
// Display LED Delay
// Set Output Pin P0.8-15 (OFF LED)

// Set Output Pin P0.8-15 (QFF LED)
/! Clear Output Pin P08.15 (ON LED)

// Set Output Pin P0.8-15 (OFF LED)

// Set Output Pin P0.8-15 (OFF LED)

// Set Output Pin P0.8-15 (OFF LED)

// Set Output Pin P0.8-15 (OFF LED)
/1 Clear Output Pin P0.8-15 (ON

// Set Output Pin P0.8-15 (OFF LED)



/***********************/

/* Delay Time Function */
*  1-4294967296 ¥/

/*t****************t****/

void delay_led(unsigned long int count1)

{

while(count! > 0) {count]--:}

}

/f Loop Decrease Counter

43
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T R — 6-PIN DIP
FAIRCHILD
- OPTOISOLATORS LOGIC OUTPUT

SEMICONDUCTOR®
H1ML1M H11L2M H11L3M
_ e
DESCRIPTION

The H1ILX series has a high speed integrated circull
detector opfically coupled to a gallum-arsenide Infrared
emiiling diode. The oulpul incorporales a Schmilit trig-
ger, which provides hysteraesls for nolse immunity and
pulse shaping. The delector circull Is oplimized for sim-
pliclty of oparation and utllizes an open collector oulput
for maximum applicatlon flexlbliity,

FEATURES

+ High data rale, 1 MHz typlcal (NRz2)

» Free from latch up and oscilllation ihroughout vollage
and temperalure ranges,

* Microprocessor compallble drive

+ Loglc compatible cutput sinks 16 mA at 0.4 ¥ meximum

* Guaranteed on/off threshotd hysteresls

» Wide supply vollage capabillly, compatible wilh ail
popular logic syslems

» Underwtiter Laboralory {UL) recognized—fils #E50700

SCHEMATIC

APPLICATIONS

v Logie to leglc Isolator

* Programmabie current lavel sensor

» Line recelver—eliminate nolse and transieni problams
* A.C. lo TTL converslon-—square wave shaping

+ Digltal programming of power sugplles

* Interfaces computers wilh peripherals

ABSOLUTE MAXIMUM RATINGS
Parameters Symbol Device Value Units
TOTAL DEVICE .
Storage Temperature Tsre Al G510 4150 ¢
Operaling Temperature Torr Al -40 to +85 °C
Lead Solder Tamperalure Tsor All 260 for 10 sec C
Total Davice Power Dissipation @ 25°C 250 mw
Derate Above 25°C Po Al 293 mWFC
EMITTER
Continous Forward Current le Al %0 mA
Revarse Vollage Vi All 6 v
Forward Current - Peak (1 s pulse, 300 pps) I-{pk} All 3.0 A
LED Paovwer Dlssipalion 25°C Amblent 120 mw
Derale Linearly From 25°C Po A 141 mWrEC
PDETECTOR
Detector Power Dissipation @ 25°C P Al 150 mw
Derate Linearly from 25°C o 20 mWre
Vys5 Allowed Range Vo Ali 0to 16 N
Ves Allowed Range Vee All 3016 v
14 Cuttput Current fey All 50 mA
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6-PIN DIP
e OPTOISOLATORS LOGIC QUTPUT

SEMICONDUCTOR?

H11L1M H11L2M H11L3M

ELECTRICAL CHARACTERISTICS (T, = 25:C Unless otharwise specified.)

|

INDIVIDUAL COMPONENT CHARACTERISTICS

Parameters Test Conlitions Symbol Device Min Typ Max Unlts

EMITTER
Ir=10mA 12 15

input Forward Voltage =03mA Vi All 075 m v

Reverse Current Vp=3V I Al 10 HA

Capacilancs V=0,1=10MHz ¢ All 100 pF
DETECTOR

Operating Vollags Rangs Ves Al 3 16 v

Supply Current Ie =0, Voo = 5Y Yociom Al 16 50 mA

Oulput Currenl, High F=0Vec=Vo=18 | 1oy Al 100 pA

ISOLATION CHARACTERISTICS

Parameters Test Conditlons Symbol | Min Typ Max Units

input-Output Isofation Voltags 1=1sec. Viso 7500 . Vpeax

Isclation Capacitance Vig =0V, 1= 1MH2 Ciso 04 08 pF

Isolation Reslslance Vio= £500 VDC Rso | 100 n




e ] 6-PIN DIP
CHIL
w OPTOISOLATORS LOGIC OUTPUT

SEMICONDUCTOR®
H11L1M H11L2M H11Lam
TRANSFER CHARACTERISTICS
DG Characteristics Test Conditlons Symbol Dovice Min Typ Max Unlts
Supply Current IF = 10mA, Voo = 5V lecion Al 1.6 50 mA
Oulput Voltage, low | R =2700 Vio=5Y 1= Flemmax.] Vg Al 02 04 v
HHLIM 16
Tum-On Thveshold Carent Ry = 2700, Ve = 8Y Iegony’ Hi1L2M 100 mA
HI1L3M 5.0
Tum-Off Theeshoid Current Ru=2700, Voo =5V IFiom Al 0.3 1.0 mA
Hysterests Ralio Ry =270, Veg = 5V i oyl (ony Al 0.50 0.75 030
AC Characlorlstlcs Tast Condllions Symbol Device Min Typ Max Units
SWITCHING SPEED
1.0
Tum-On time Rl.:ﬂonavt‘,(;:‘“’-IF=IF[0n]-TA=25°c 'u.. All 0.65 s
[]
0.7
Fall Time Ri=27000 Vog =5V, Ir=lrca), Ta=25°C i Al % ns
0.1
20
Tum-Off Fime R=2T0QNVee=Nl=lrem Ti=26°Cl 1y All 1.2 ps
4
o1
Riso time Ry=2T00 Voo =5V, Ip=lg o Ta=25°C " All 0.07 ns
01
Dala Rate Al 1.0 MHz
NOTE:

*Maimum fegon s the maximum current requied lo trigger the output. For example, 2 1.6mA maximum lrigger current would require

the LED to be driven at a currant grealer than 1.6mA to guaraniee the device will tum on. A 10% guard band !s recommended fo
account for degradation of the LED over ifs lifetime, The maximum allowable LED drive current Is 60mA.
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6-PIN DIP
=alal=lallD= OPTOISOLATORS LOGIC OUTPUT

SEMICONDUCTOR®

H11L1M H11L2M HHL3M

Vp,?{i\' _________ 50%
Yoo/
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Z =500 | : 1
f 1 | [ 1
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\ —F}hm e
Figure 1. Swilching Test Clrcuil and Waveforms
Figwre 2. Transler Characleristics Figuie 3. Thieshold Curent vs. Supply Vollags
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I 6-PIN DIP
AIRCHILD
u OPTOISOLATORS LOGIC OUTPUT

SEMICONDUCTQOR®

HTL1M H11L2M "H11L3IM
Figure 6. Supply Current vs. Supply Voitoge Figure 7. LED Forward Voitage vs. Forward Currenl
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I - LED FORWARD CURRENT {mA)
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mallal=dal o OPTOISOLATORS LOGIC OUTPUT

SEMICONDUCTOR®

H11L1M H11L2M H11L3M

E
Package Dimensions (Through Hole) Package Dimensions (Surface Mount)
e

035088y

ﬁ ﬂ ﬂ r_n.a:o [ XET
I.! ’ 0320950
:ﬁt&ﬁ) 038 {443}

QX0 B0}
l 024 (810}

X e

Btwa 177y WIBWID
800 (107 0oHD3) 0320343 — RN o h—oxew1n
o0 E ) |‘“ 0BI0075)

panson | l

200

0515283 B2045.08 012
D100 254y
0015038 I

e ey
L"' es) Llo.m{zsq “ ,
ulsmu —-”-—I——-lmoum o.mmo:&’ Laps |

| _omsmem
0215 0.41) 0005 .36

Recommended Pad Layout for
surface Mount Leadform

(R
oy T

m]m _ ~’ l-f 0.070{1.78)
'EHL-II o Dmm 0.060 (152}

U.D?ogl,??[__ 5
aseI(107)
LT 0.425{1079}
! 0.100 (254)

I 0305 {7.75)

s h L -’ r 0.030{0.78)
SETH

OBINMI}_‘“— l'_.' HR

- OIod

|-

oam H
[T H]]

_ baxpoan
R .

NOTE
All dimensions are In inches (millimeters)
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FAIRCHILD

6-PIN DIP

OPTOISOLATORS LOGIC OUTPUT

SEMICONDUCTOR®
H1IL1M H1L2M H11L3M
ORDERING INFORMATION
Option/Order Entry Identifier Description

S Surface Mounl Lead Bend

SR2 Surtace Mounl; Taps and reel

T 04" Lead Spacing

v VDE 0884

™ VDE 0884, 0.4" Lead Spacing

o VDE 0884, Surfacs Mount

SR2v VDE (884, Surface Mount, Tape & Res!

o= 451020

=

Carrier Tape Specifications {“D" Taping Orientation)

|
210401 |I
|

120401

20£0.06 B15MIN
/u.aumx 4,010.!_| '— /— |_|_7s:u.|o

oooooooéboéoJo—'—r

r I :[ 15410

Ho:03
I TN 1 ] S ‘
—\

N

0.1 MAX

User Direction ol Feed

10.1:020

‘\—61.5101.’-0

NOTE
All dimensions are In inches (millimeters)
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6-PIN DIP
RCHILD
“ OPTOISOLATORS LOGIC OUTPUT
SEMICONDUCTOR®
H11LM : H11L2M H11L3M
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE
TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT
ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT
DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE
RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A citical component in any component of a life support
syslems which, {a) are intended for surgical device or syslem whose failure lo perform can be
implant into the body,or (b) support or sustain life, reasonably expecled to cause the failure of the life
and (c) whose failure to perform when property support davice or system, or fo affect its safety or
used in accordance with instruetions for use provided effectiveness.

in [abeling, can be reasonably expected fo resultin a
significant injury of the user.
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Data Sheet No. PD60147 rev.U

IGR Rectifier  IR2110(-1-2)(S)PbFIR2113(-1-2)(S)PbF

HIGH AND LOW SIDE DRIVER
Features Product Summary
# Floating channel designed for boolstrap operation
Fully operational to +500V or +600V Vorrser (IR2110) 500V max.
Tolerant to negative transient voltage (IR2113) 600V max.
dvidt Immune
® Gats drive supply range from 10 1o 20V lo+/- 2A 1 2A
¢ Undervoltage lockout for bath channels
® 3.3V logic compalible Vout 10 - 20V
Separale logic supply range from 3.3V to 20V
Loglc and power ground £5V offsel tonioff (typ.) 120 & 94 ns
® CMOS Schmilt-friggerad inputs with pull-down :
® Cycle by cycle edge-lriggered shutdown logic Delay MatChmg (:Egl!'%) 12% ns Max,
& Malched propagation delay for bolh channels ( ) ns max,

® Qulpuis in phase with npuls Packages

Description

The IR2110/IR2113 are high vollage, high speed power MOSFET and
[GBT drivers withindependent high and tow side referenced output chan-
nals, Proprietary HVIC and lalch immune CMOS lechnologies enable
ruggedized monolithic construction. Logic inpuls are compalibie with
standard CMOS er LSTTL outpul, down to 3.3V logic, The outpu!
drivers fgature a high pulse current buffer stage designed for minimum
driver cross-conduclion. Propagalion delays are malched lo simplify use in high frequency apptications. The
fioating channel can be used to drive an N-channel powsr MOSFET or IGBT in the high side configuration which
operales up lo 500 or 600 volts.

16-Lead SOIC
14-Lead PDIF R211651R21138

IR2110AR2113

Typical Connection

up 10 500V or 600V
—] RO — E) =
Voo Voo Vo I— 1
T T o

HiN o— HIN v [—% — 10
SD o S0 — % JLOAD
LIN o— LIN Vee X
Vg o Vgs COM |- | E)
Veo Lo AM— T

.

N

(Refer to Lead Assignmentsfor correct pin configuration). This/These diagramy{s) show eledrical
tonnections ordy. Plaase refer to our Applicalion Notes and DeslgnTips for proper circuit bosrd layaut.




IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

Ahsolute Maximum Ratings

Absolute maximum ratings indicate sustained limits b
elars are absoluls voltages rofarenced to COM.
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under board mounted and still air condilions. Additional information ts shown in Figures 28 through 35.

eyond which damage {o lhe devios may occur. All voltage param.
The thermal rasistance and power dissipation ratings are measured

Symbol Definition Min. Max. Unlts
Vp High side floaling supply voltage (IR2110) 0.3 525
(IR2113) 03 625
Vs High side floating supply offset vollage Vg-25 Ve+0.3
VHo Hgh side floating oulput vollage Vg-03 Vg +0.3
Vee Low side fixad supply voltage 0.3 25
Vio Low slde oufput vollage 0.3 Ve + 0.3 v
Voo Logle supply vollage 0.3 Vss+ 25
Vss Logic supply offsel vollage Veo- 25 Ve +0.3
Vin Loglc inpui vollage (HIN, LIN & SD) Vgs-0.3 Vpp + 0.3
dvg/dt Allowable ofiset supply vollage transient (figure 2) - 50 Vins
Pp Package power dissipation @ T < +25°C {14 lsad DIP) — 1.6
(16 lsad SOIC) — 125 w
Rrga Tharmal resistance, juncticn fo ambiant {14 lead DIP) - 75 .
{16 taad SOIC) — 100 cw
Ty Junction lemparature - 150
Ts Sioraga lamparatura 55 150 °C
it Lead temperature (soldaring, 10 seconds) — 300

Recommended Operating Conditions

The Inputoulput loglc timing dia

gram is shown In figure 1. For proper operalion the device should be used within the

mmcommanded condiions. The Vg and Vs offset ratings ara tested with all supplies biasad at 15V diffarential. Typical
ratings at other bias conditions are shown in figures 36 and 37.

Symbol Definitlon Min. Max. Units
Vg High eide floating sdbply abéoluia vollage Vs +10 -\.Is +20 a
Vg Hgh side floating supply offsel vollage  (IRZ410) Nole 1 500

{IR2113) Nois 1 600

VHO High slde floaling cutpul voltage Vg Ve
Vee Low side fixed supply voltage 10 20 v
VLo Low side output voltage 0 vce
Vpp Logic supply voltage Vsg +3 Vss+ 20

Vgg Logic supply ofissl vollage 5 (Note 2) 5

ViN Logic inpul voltage (HIN, LIN & SD} Vgs Voo

Ta Ambienl lemperalure -40 125 ‘C

Nofe 1: Logic oparational for Vg

DT97-3 for more delails).
Nola 2: Whan Vpp < 5V, the minimum Vss offset is limited to -VoD.

of -4 to +500V. Logic stale hald for Vg of -4V to -Vgg. (Plsass rafer lo tha Daslgn Tip
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Dynamic Electrical Characteristics

Veias (Vce, Vas: Vop) = 15V, Gy = 1000 pF, Ta = 25°C and Vsg = COM unless otherwise spacified, The dynamic
elactrical characlerislics are measured using the lest circuil shown in Figure 3.
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IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

Static Electrical Characteristics

Veias (Vce, Ves: Yon) = 15V, Ta = 25°Cand Vgg = COM wnless olherwise specified. The Vin, V1 and Iy parameters
arg raferenced lo Vg and are applicable to alt thres logic inputleads: HIN, LIN and SD. The Vg and lgparamelers are
rferancad lo COM and are applicable to the respactive ouiput leads: HO or 1.0,

Symbol Definitlon Figure | Min. | Typ. |Max.| Units [Test Conditions
ton Turn-on propagation delay 7 - 120 | 150 Vg= OV
Lokt Turn-off propagation delay 8 - 94 | 125 Vs = 500V/a00V
lsd S_huldown propagalion delay 8 | = 110 | 140 ns Vs = 500Vi800V
i Torn-on rise time 10 —_ 25 a5
t Tum-ofi fatl ime 1 — 17 25
MT Dalay malching, HS & LS {IR2110) — — — 10
Forn_nninfl HD2432N e — e 20

Symbol Deflnition Figure | Min. | Typ. Max.{ Units [Test Conditions
VH Logie “1" inpul vollage 12 95 - -
Vi Logic "0 inpul voltage 13 - — 6.0
YoH | Highlavel outpul voltage, Vaias - Vo M4 | - —T32] V lo = 0A
VoL Low level output vollage, Vo 15 — - 0.4 lo=0A
LK Offsat supply leakage current 16 - — 50 Vg=Vg = S00V/G00V
lags Quiescent Vps supply current 17 - 126 | 230 Ve =0V or Vpp
lace Quinscent Vg supply currani 18 — 180 | 340 VA Vin =0V or Vpp
lapp Qulescent Vpp supply current i0 - 15 30 Vin=0VorVpp
I+ Logle “1” input blas currenl 20 - 20 40 ViN=VDp
- Logic “0" inpul bias currant 21 — — 1.0 Vi =0V
Vesuvs | Ves supply undervolfags posiiive going 22 15 86 | 9.7
tirashold
Vesuv. | Vassupply undervoltage nagative going 23 70 82 | 94
hreshold
Vccuvs | Voo supply undervollage positive going 24 7.4 85 | 96
hreshold v
Vecuv. | Ve svpply undervollage negative golng 25 70 | 82 | 94
threshold
loe Oulpul high shor circuit pulsed current 26 20 25 | — Vo=0V, Vin=Vpp
PW< 10 s
lo- | Outputlow shor circull pulsed current 27 |20 | 256 ] — | A [Vo=tov,v=0v
PW< 10 ps
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IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF nlerational

Functional Block Diagram
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I~ DETECT,
Voo /Y, |
g 0 g—F— o 1R Lo
i (3 SHIFT i
| = = DELAY :
1
Vi #GOM
| =
R ot R S A A AL ST =0 |

Lead Definitions

Symbol| Description

Vop Logle supply

HIN Logic input for high side gate driver oulput (HO), in phase
SD Logic input for shutdown

LN [ Toglc Input for low side gate driver oulput (LO), In phase
Vgs Logie ground

Vg High side floating supply

HO High side gate drive oulpul

Vs High side floaling supply refurn B
Vee Low side supply

LG Low side gale drive oulpul

COM Low side return
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Infernational
erpalional IR2110(-1-2)(S)PbFAR2113(-1-2)(S)PbF
Lead Assignments
X Ho [ 7] 3] Ko (@]
[3] voo va [§) [ig] ve [T]
] Hin vs [3] [T} voo vs [6]
11} so 4] % HIN %‘:
IE LN Voo E 13} sD
[ vss  cou [T] (4] uw vee [3]
4~ [0 [5]vss  cou[F]
13 ~  of1]
14 Lead PDIP ‘ 16 Lead S0IC (Wida Body)
IR2110/R2113 IR21108/IR21138
] Ho [ 7] (5] wo [ T3
(] vop va [€] 3] voo vs [€]
{10} i Vs [5] (o] Hin vs [
[iT) so (7] sp [
[z un vee |3 iz un voe (33
(3] vss coM [ 2] 13| vss coM [2]
~ lo|1] i1 ~  0][1]
14 Lead PDIP wio lead 4 14 Lead PDIP wio lsads 4 & 5
IR2110-1/IR2113-1 IR2110-2/IR2113-2

Part Number
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IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF ntontionel

Ve =15¢ Hi = 10 o SOAVBO0V

[ Io.1 . fﬁ‘" 20 |,
l,.F Lu: 11 loa ] 1004F
3 3 8 Tur wH mxral
HIN S
L _, n D" 1 HO 1 r-
—" LIRS J IV ﬁbﬂ) Vies
12 I > loutrur  toxFe o
%0 -I 3 NMONITCR {
_— 32
Ho reseo (] n
L0 [

L b

Figura 1. Input/Output Timing Diagram Flgure 2, Floating Supply Voliage Translent Test Circuit

vm‘fw
e Io.-. 3 A
L'F lﬂ" 1| 01 Lo
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10 5 C 'VS
If"
HIY D—l_r IO o { 10w Sevmoy)
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10
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132

=
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Figure 3. Switching Tirme Tast Clrcull

Figure 4. Switching Time Waveform Definltlon

LO\_\HO

Flgure 6. Delay Matching Waveform Definitions

Flgure 5. Shutdown Waveform Definltlons



63

nlerational IR2110(-1-2)(S)PbFAIR2113(-1-2)(S)PbF
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PD-9.458C

“International
IRFP450

I¢:R| Rectifier

HEXFET® Power MOSFET

¢ Dynamic dv/dt Rating

¢ Repetitive Avalanche Rated - o Vice = 500V
¢ Isolated Central Mounting Hole . DSS ~
® Fast Switching ' »
® Ease of Paralleling . ::l} HDS(on) = (.40Q
¢ Simple Drive Requirements
[} ID = 14A

Description

Third Generation HEXFETSs from International Reclifier provids the designer
with the best combination of fast switching, niggedized devico deslagn, low

an-resistance and cost-eflecliveness,

The TO-247 package is preferred lor commercial-ndustrial applications
where higher power levels preciude the use of TO-220 devices. The TO-247
ts similar but superior to the earfier TO-218 package because of ils isolated
mounting hole. it also provides greater creepage distance between pins {o

meet the requirements of most safety specifications.

Absolute Maximum Ratings

TO-247AC

Paramgler Max. Units
In@ Tc=25°C [ Continuous Drain Current, Vas @ 10V 14
In @ T¢=100°C | Conlinuous Draln Current, Ves @ 10V 8.7 A
Iom Pulsed Drain Current ® 56
Po @ Te=25°C | Power Dissipalion 190 w
Linear Deraling Faclor 1.5 WiC
Vas Gate-io-Source Voltage 20 v
Eas Single Pulse Avalanche Energy @ 760 mJ
lan Avalanche Curent @ 8.7 A
Ean Repetilive Avalanche Energy ® 19 i
dv/dt Peak Digde Recovery dv/dl & 3.5 Vins
T Operating Junclion and -55 1o +150
Tsra Slorage Temperalure Range °C
i Soldering Temperature, for 10 seconds 300 {1.6mm from case)
Mounting Torque, 6-32 or M3 screw 10 bhin (1.1 Nem)
Thermal Reslstance
Parameter Min, Typ. Max. Unils
Raxc Junction-lo-Case — — 0.65
Rocs Case-to-Sink, Fiat, Greased Surface — 0.24 — CW
Raa Junction-to-Amblent — — 40




Electrical Characteristics @ Ty = 25°C (unless otherwise specified)
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Parameter Min, | Typ. | Max. { Units Tesl Condilions
Vieripss Drain-to-Scurce Breakdown Vollage 5001 — | — | V |Vas=0V, Ip= 250pA
AVisrpss/AT,] Breakdown Voltage Temp, Coeflicient — ] 0863 L — V/°C | Refarence o 25°C, Ip= 1mA
Rosior) Stalic Drain-to-Source On-Resislance | — [ — [ 040} Q [Vas=10V, Ip=8.4A ®
Vasmy Gate Thresheld Vollage 20 { — | 40 | V |Vps=<Vgs, Ip=250nA
s Forward Transconduciance | 83 | — — S | Vbg=50V, Ip=0.4A @
) — | — 1 25 Vog=500V, Vgs=0V
logs Drain-to-Source Leakage Current — ~ 250 A Vos=400, Ves=0V, Tr=126°C
lass Gale-to-Source Forward Leakage — | — | 100 oA Vas=20V
Gale-to-Source Reverse Leakage — | — |-100 Vas=-20V
Qg Tolal Gate Charge — | — | 150 Ip=14A
Qg Gate-to-Source Charge — | — | 20 | nC |Vpg=doOV
Qg Gale-10-Drain {"Miller") Charge — | — | B0 Vas=10V Ses Fig. 8 and 13 @
o) Tum-On Delay Time - 17— Voo=250V
ke Rise Time — 47 — s lo=14A
Yaom Turn-QIf Delay Time — | 92| — Rg=6.20
h Falt Time — | 44 - Ro=17Q See Figure 10 ®
; Between load,
Lp Internat Drain Inductance — | 50| — 6 rmm (0.25in.)
aH | from package d
Ls Internal Source Inductance — ]3] — and center o
die contact s
Cies Input Capacilance — | 2600 — Vas=0V
Coay Output Capacilance — 1720 | — | pF |Vpg=25V
Ciss Reverse Transler Capacitance — 30| — f=1.0MHz See Figure 5
Source-Drain Ratlngs and Characterlstics
- Parameler ' Min. | Typ. | Max. | Units Test Conditlons
'ls Contlnuous Source Current _ LAY MOSFET symbol 0
{Body Diode} A showing the
fsm Pulsed Source Current N T integral reverse ¢
Body Diode) @ o-n junclion diode. s
Vsp Dlode Forward Voltage — | — | 14} V !T;=25°C, ls=14A, Vas=OV ®
tee Reverse Recovery Time — | 540 | 810 | ns |Ts=25°C, lp=14A
Qn Reverss Recovery Charge — ] 48 | 7.2 | pC |[difdt=100AMs @
ton Forward Tum-On Time Inirinskc lurn-on tima Is neglegible (lurn-on Is dominaled by Ls+Lo)
Notes:

@ Repaitive rafing; pulse widih limited by

max. Junction temperalure (See Figure 11)

@ Vpp=50V, starting Ty=25°C, L=7.0mH

RG=25Q, Ias=14A {See Figure 12)

Ti150°C

@ Isps14A, difdt<130A/s, VDpsVerjoss,

@ Pulse width < 300 us; duly cycle <2%.
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I6R . IRFP450
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L IRFP450
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|IRFP450 o
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