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Abtract

This report describes a design and construction of induction heating. The circuit used in

this consist of six main parts which are a rectifier circuit, a PWM circuit, a gate driver circuit, a
full bridge inverter, a snubber circuit and coil. Induction heating is non-contact heating process. It
uses high frequency electricity to heat materials that are electrically conductive. Since it is
noncontact, the heating process does not contaminate the material being heated. It is also very

efficient since the heat is actually generated inside the workpiece.
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3.3 3999A7UAN (PWM CONTROL CIRCUIT)
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AT INHANITNARDY
VIN "
(Vac) e auatdurudguanay
g =3mm. | J=4mm. Z=5mm. @=7mm. | @=8mm. | UNIT
lin (no load) 22 22 2.2 2.2 22 A
lin (full load) 22 22 2.3 2.5 2.6 A
50 VL (no load) 38 38 38 38 38 Vop
VL (full load) 29 20 24 24 25 Vpp
Time 34 56 89 115 130 Sec
lin (no load) 4.2 4.2 4.2 4.2 4.2 A
lin (full load) 43 4 4 43 45 A
100 VL (no load) 96 56 56 56 56 Vop
VL (full load) 20 50 3 52 50 Vpp
Time 8 14 20 30 44 Sec
lin (no load) 6.2 6.2 6.2 6.2 6.2 A
lin (full load) 6.3 6.2 6.3 6.4 7 A
150 VL (no load) 88 88 88 88 88 Vop
VL (full-oad) P4 72 78 80 79 Vpp
Time 4 8 10 13 19 Sec
lin (no load) 9 9 9 9 9 A
lin (full load) 7 7.5 8 7.8 8 A
220 | VL (no load) 124 124 124 124 124 Vpp
VL (full load) 120 120 120 120 120 Vpp
Time 3 4 5 6 8 Sec

A15199 4.1 HAATTNAADY




61

9
8
7
=
g ——50VAC
= 5 —=— 100VAC
= 150VAC
= —%—220VAC
v 3
[~
2
1
0
g1l 4.1 1199
140
120
100
5 & —— 50VAC
8 —=— 100VAC
=
L ——220VAC
40
20
0
0 2 4 6 8 10
wdurgueinanstuan(mm)

' v ' Y 11
Ui 42 nanduaasvinaunyuaznah suaudeuuauioflenvacaee )
enasuuenarsianulidmsunisidauionsanyivingu leygalmhluldsglovdsunism

' = O L a Oy agve & Y Y a = v & A ° v
lmﬁqﬂiﬂﬂ,@ﬂ NG @ﬂmﬁﬁqmlﬂﬁﬂﬂLLU@QLU@W%L@%W@\T@’N@Q@QLF\]']GUENL@ﬂﬁqiv‘]ﬂﬂiﬂmuﬂ’ﬁuqiﬂiﬁ



42minsdagildyanadigacmegliuises

{ o 9 g 4 :/’ [ @ { 1
Tuvazivhmsnadeuldnunieuseuivamnsoiagldyanuigasie

G

Y]

Yo &
Y942997 1Ada1l

3

42130 yanaiiannun 10 veeled 8G3526 fidnvazilunduiBes (Ramp

ee o2

1 = I~
Wave) @aumuainla

wagidlumrunaldnuiiesadade drurana lusiizviasues

3

-4

[ I~ w J P eV A a o % =
sildygranzitludvendnaise gdnssiadndergariinazue (Dead Time) lagA11ud

vosdganutgliimlszinadeawinuesnnudaing

Time/Divs. : 5us Volt/Divs : 0.5V  f:52kHz

{ [ 4 ¢ o @
517 4 351uaeedyapauilwassduiugunarlumsaiaiad

&z = ¥ o [ v = = 3 1 2 o ¥ L% v
enansiiluenansnanulidmiunisldanuienisfinwvinngu Weygnbinihlulidssloviaunisa

Y v [
o

Lidnnsdllag vivdu BnviamuiilvaniUasilonuazfeeg1sddadivesenalsnnasaninisunluly



63

@

42250dyonuiianne 13uazie (eiwn A uaz B) wedled SG35261ay

[ [ -

Fosdyanui 1iadnyanunneniun Avedled uazsesdynnui 2 fadnanunneniun

'
P 1

= [ 3 o A a S 2 (% o 14
B vodlod Tavdnyanunsaediaifiouiunsng suiudyanauiadiomiyniozdaliaugu

msaInduetginsalimnesaing Tasruaesdy wiidnuazndumaiu 180 aem

Time/Divs. : Sus Volt/Divs : 5V  f:52kHz

514 45Uuasdyanaitadieninn A veled $G3526

Time/Divs. : 5us Volt/Divs : 5V f:52 kHz

= @ o oa & a
517 4.551udasdyauiagieyivn B veslod $G3526
wnanstluwenansianulidwiunisldnuionisfinwwintu leygralinhldldusslemiiunisdn

Lidnnsdllag vivdu BnviamuiilvaniUasilonuazfeeg1sddadivesenarsynasaninisunluly



64

v

423 pldganuiiandannueanalumaduiidnvasiiuiadamaoy udganal

UG

i a1 A4 A A a o o
UVDUVIUU  LAZUDUUIANISHATUNNUYU luﬂ\jﬁ]ﬂlﬂﬂ’liﬂlaﬂiuﬂ1iﬁaﬂ‘ﬁmaqm@ﬁlwﬂﬁlu’JQﬂi‘U‘U

1 = 1 9 Y
1aZ AN deadtime NOULVTINITUU

Time/Divs. : 5us Volt/Divs : 5V {:52 kHz

o 1

51l 4.6 giludasdynaiadneudutmdoudasiiilas

&z = ¥ o [ v = = 3 1 2 o ¥ L% v
enansiiluenansnanulidmiunisldanuienisfinwvinngu Weygnbinihlulidssloviaunisa

Lidnnsdllag vivdu BnviamuiilvaniUasilonuazfeeg1sddadivesenarsynasaninisunluly



65

v
Y v J A 1

424 pdyapuiadiniestufidehundentlasfionsnaumnesalasatunia

AR dIrInaveaWIne T ue A

Time/Divs. : 5us Volt/Divs : 5V~ f:52 kHz

= [ o da o
sUi 477umasdanaadiuinavre unIesuada

{ Ay 1 -4 a o
311 4.8 gluaaaFunuvnadurdigudnals mm. 140a1 8 Jundi vliTouuas

F 2 = Y o [ £%4 - = 3 1 ¥ o v L% v
enastiluenansnanubidmiunisidauiensnyivingu liesygalrmhluldusslevdiunise

Lidnnsdllag vivdu BnviamuiilvaniUasilonuazfeeg1sddadivesenarsynasaninisunluly



66

5.1 agiluazIonseinaniinaaes

e Aq @ o Y o qyyys A4
NMINABBIENLNA L taz C niFluminaasaiuazdesin i ldananuan

manzauegluyae40-60kHz waziinyudlszin 52 kHzazih i Tanzdeunaslagldne

A v d‘dy o Y Y1 o &' =2 Y1 o @
fosfigazamnnudiasi 1 ldmnszuagegadauiuial

< g1 A v A s 1 9 ° Yy [
mﬂmi‘nﬂamﬂzmu'lmnumli\muﬂuv!m VAC Nﬂ']l&flﬂi&’ﬂ%ﬂﬁTﬁluﬂTSWleH’Taﬂ

) d T . % Al 2 4 oquyy 0o q Y
JOUUANNIZ N LlﬁglﬂﬂlﬁuF\I'lfjﬁ«lilﬂﬁ'N‘flfuq'luNﬂ'l11']ﬂﬂluﬂﬂzm’ﬂ'ﬂ1ﬂflﬂa1u1u1uﬂ1§ﬂ'ﬂﬁ

< 2

g 9 [ v o ° sy 1 9 <3
mandeunas  UABIWIUTIAUBUNN  VAC NIz IRFUmAaz unasouiaus 1Y
mﬂswuﬁw"lﬂnmﬂaau"lﬂmmmmmmawumTﬂﬂﬂfuqmmumiwqj unszuaioziui
o laldne

(=] Y1 A o Qy L 3 ° Y 9 a °
v Iauieiinisnaaednaduasly Coil 1y szt lda L vee Coil nfaaulibi

s

Tiye3 Tnuuuduessssalaon Tl 1 b lddagagansiivueg vunavesFLauthige

a

5.2 Taymnidadunaziuamaniand lu

=

dymiinavu
)Y LY o 9 d' v oA = dy
1. NAMARBIANUATUMUAN DB 92 T oW BT IR UBUNNL AN
2. ennaadlddnszes Coil 3zFouuas
d‘ o 9 ey oY d'
3. ilenamaaedi 1319 ¢ N3 TauuugiouinannnI LA gy
HUIMANI S 1y

Lnagesmmanudumuativwesavnnzauiigani ldgunging

q

2. deeszineaniouTaensldu Fnge@udy Coil

v
=4

v ) [} ) X 9
3 deanrC A mnvuma i ida ¢ naes lsuuudive nunszualduiniy

q



67

[

=1 =3 o a 9 < Aot @ Qy a
4.ﬂ35uﬂ15ﬁﬂy1lla$ﬂﬁﬂlﬂaUuiﬁﬁ’]u’liﬂﬂ!ﬂlLﬂNﬂﬂ AANNUANHUSUIFUIIUNUAINUAY

b4 v
@ =

¥
5. arsimsane It lFauldfufununtianuuandie ldnniivagauisaniungs Tsuud
k4 F

1 181sz@ninmmvesuniouniioninnuiougeganiusuauiueg



a A

fAndnssndsema

YSyaiwusimieunilonihanuiou

o ] @ dy v & A dan ] a
aviuayuvesvats ey datl veveuqal sA.ANANA (WTAINA 019158NYTnYN5

< A 4' ! A o Yo (= o o
ﬂlﬂﬂlﬂﬂﬂﬂ!ﬂmﬂ@ﬂmllu 5'3113\1!1/‘1611!"]‘V]ﬂ’OEJ"]{'JEJL'WQﬂlluguulﬁgiﬁﬂWﬂﬁﬂHTﬂﬂﬂﬂlﬂ IUAUTD

q q

=

! yy Y ::idysl a a 4 A a
qa2 1118d08 veveunszamld o fifiday mmlSyaninusafuiiianubanaiailszms

-]

lannnuzdiahveteusudeunnsownilsznms

annsadusganly1fded

<

£
o

= 4
(eilszAuy 1nsenadn)

NTTHUT



v A Y A
11198991909
= o oo oo a a 4 a =
n3edlng uaenusssy, e Nadee “Usgygniwus”,daiiuma Tulagnszaen

nddnammsniansziia

]
[y @

gimil fu “adnFuwiesdunats”

Harris, “Power Mosfet Data”, 1991



e = Y o [ £ ~ = Y 1 2 o v L83 1%
wnastiluenansnanulidmsumsldmuienistnwvintu leugslmhluldussleviaunism

laidnsdilag nedu Snvivhuiilvidauwdasiomuazdosdndisdiveaenarsynasaninisluly



Order this document by $G3526/D

@ MOTOROLA
$G3526

Pulse Width Modulation
Control Circuit

The SG3526 is a high performance pulse width modulator integrated PULSE WIDTH MODULATION
ircuit intended for fixed frequency switching regulators and other power CONTROL CIRCUIT
:;ontrol applications.

Functions included in this IC are a temperature compensated voltage
eference, sawtooth oscillator, error amplifier, pulse width modulator, pulse SEMICONDUCTOR
netering and steering logic, and two high current totem pole outputs ideally TECHNICAL DATA
suited for driving the capacitance of power FETs at high speeds.

Additional protective features include soft start and undervoltage lockout,
ligital current limiting, double pulse inhibit, adjustable dead time and a data
atch for single pulse metering. All digital control ports are TTL and B—series
JMOS compatible. Active low logic design allows easy wired-OR
;onnections for maximum flexibility. The versatility of this device enables
mplementation in single—ended or push—pull switching regulators that are
ransformerless or transformer coupled. The SG3526 is specified over a
unction temperature range of 0° to +125°C.

» 8.0 Vto 35V Operation

» 5.0V £1% Trimmed Reference 1
» 1.0 Hz to 400 kHz Oscillator Range
» Dual Source/Sink Current Outputs: £100 mA N SUFFIX
- o PLASTIC PACKAGE
» Digital Current Limiting CASE 707

» Programmable Dead Time

» Undervoltage Lockout
» Single Pulse Metering

» Programmable Soft-Start PIN CONNECTIONS
» Wide Current Limit Common Mode Range —
» Guaranteed 6 Unit Synchronization +Error | 1 E Vref

—Error [Z E Voo
Compensation Iz E Output B
Csoft-Start E El Ground

Representative Block Diagram

Vref ot — Reset | 5 E Ve
Under—
17 | Reference

Vee o Regulator I\_/g}:tl?gft -CS E E\ Output A
Ground OH To Internal +CS8 | 7 E Sync

- 12 = Circuitry -

Syno o o Ve Shutdown | 8 | 11 ] Roeadtime

RDeadtime Og1 Oscillat 3
(R:T O30l scillator S RT E E Cr
T Qutput
A (Top View)
Reset 0] Soft [« =
Csoft-Start O~ 1 Start _‘
Compensation o
1 ||

+Error 0—5—1

o2 1 ORDERING INFORMATION

Error

+c.8, 01— Metering Ouép”t . Operating

s o8] FIF Device Temperature Range Package

8 =
Shutdown © SG3526N Ty=0°to +125°C Plastic DIP

® Motoroia, Inc. 1996 Rey 2



MAXIMUM RATINGS (Note 1)

SG3526

Rating Symbol Value Unit
Supply Voltage Vee +40 Vde
Collector Supply Voltage \e} +40 Vdc
Logic Inputs ~0.3to +5.5 \
Analog Inputs -0.3to Ve \
Output Current, Source or Sink lo +200 mA
Reference Load Current (Vo =40 V, Note 2) Iref 50 mA
Logic Sink Current 15 mA
Power Dissipation Pp mw
Ta = +25°C (Note 3) 1000
Tc = +25°C (Note 4) 3000
Thermal Resistance Junction—to—Air Rgya 100 °C/IW
Thermal Resistance Junction—to—Case Rgac 42 °C/W
Operating Junction Temperature Ty +150 °C
Storage Temperature Range Tstg —65 to +150 °C
Lead Temperature (Soldering, 10 Seconds) Tsolder +300 °C
NOTES: 1. Values beyond which damage may occur.
2. Maximum junction temperature must be observed.
3. Derate at 10 mW/°C for ambient temperatures above +50°C.
4. Derate at 24 mW/°C for case temperatures above +25°C.
RECOMMENDED OPERATING CONDITIONS
Characteristics Symbol Min Max Unit
Supply Voltage Vee 8.0 35 Vdc
Collector Supply Voltage Vg 4.5 35 Vdc
Output Sink/Source Current (Each Output) lo 0 +100 mA
Reference Load Current Iref 0 20 mA
Oscillator Frequency Range fosc 0.001 400 kHz
Oscillator Timing Resistor RT 2.0 150 kQ
Oscillator Timing Capacitor Ct 0.001 20 uF
Available Deadtime Range (40 kHz) - 3.0 50 %
Operating Junction Temperature Range Ty 0 +125 °C

MOTOROLA ANALOG IC DEVICE DATA



SG3526

ELECTRICAL CHARACTERISTICS (Vcc = +15 Vdc, T = Tiow to Thigh [Note 5], unless otherwise noted.)

Characteristics | Symbol | Min | Typ | Max ] Unit |
REFERENCE SECTION (Note 6)
Reference Output Voltage (T j = +25°C) Vref 4.90 5.00 5.10 \'%
Line Regulation (+8.0 V<V < +35V) Regline - 10 30 mV
Load Regulation (0 mA < I_< 20 mA) Regjoad - 10 50 mv
Temperature Stability AVief/ AT - 10 - mV
Total Reference Output Voltage Variation AVpef 4.85 5.00 5.16 \Y
(+8.0V<Vpc £+35V, 0mA<I| €20 mA)
Short Circuit Current (Vref = 0 V) (Note 2) Isc 25 80 125 mA
UNDERVOLTAGE LOCKOUT
Reset Output Voltage (Vief = +3.8 V) - 0.2 0.4 \Y
Reset Output Voltage (Vyef = +4.8 V) 2.4 4.8 - \%
OSCILLATOR SECTION (Note 7)
Initial Accuracy (T = +25°C) - 3.0 8.0 %
Frequency Stability over Power Supply Range Afpse - 0.5 1.0 %
(+8.0V< Ve £+35V) Avec
Frequency Stability over Temperature Afpsc - 2.0 - %
(ATy = Tiow o Thigh) ATy
Minimum Frequency fmin - 0.5 - Hz
(RT =150 kQ, CT =20 uF)
Maximum Frequency fmax 400 - — kHz
(RT =2.0kQ, CT=0.001 puF)
Sawtooth Peak Voltage (Vg = +35 V) Vosc(P) - 3.0 3.5 \Y
Sawtooth Valley Voltage (Vg = +8.0 V) Vosc(V) 0.45 0.8 - \'4
ERROR AMPLIFIER SECTION (Note 8)
Input Offset Voltage (Rg < 2.0 kQ2) Vio - 2.0 10 mV
Input Bias Current B - -350 —2000 nA
Input Offset Current o - 35 200 nA
DC Open Loop Gain (R > 10 MQ) AvoL 60 72 - dB
High Output Voltage VOH 3.6 4.2 - \
(VPin 1-VPin 2 2 +150 mV, Isoyrce = 100 pA)
Low Output Voltage VoL - 0.2 0.4 v
(VPin 2-VPin 12 +150 mV, Isink = 100 LA)
Common Mode Rejection Ratio (Rg < 2.0 kQ) CMRR 70 94 - dB
Power Supply Rejection Ratio (+12V <Vgg < +18 V) PSRR 66 80 - dB

NOTES: 2. Maximum junction temperature must be observed.
5. Tigw = 0°C Thigh = +125°C
6. I =0 mA unless otherwise noted.
7.fosc =40 kHz (RT=4.12kQ £ 1%, C1 =0.01 pF £ 1%, Rp =0 Q)
8.0VsVem<+52V.
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ELECTRICAL CHARACTERISTICS (continued)

Characteristics | Symbol | Min | Typ | Max ' Unit—l
PWM COMPARATOR SECTION (Note 7)
Minimum Duty Cycle DCmin - - 0 %
{(VCompensation = +0.4 V)
Maximum Duty Cycle DCmax 45 49 - %
{VCompensation = +3.6 V)
DIGITAL PORTS (SYNC, SHUTDOWN, RESET)
Output Voltage v
(High Logic Level) (Isource = 40 nA) VOH 24 4.0 -
(Low Logic Level) (Igink = 3.6 mA) VoL - 0.2 0.4
Input Current— High Logic Level HA
(High Logic Level) (V|4 = +2.4 V) IIH - -125 —200
(Low Logic Level) (V= +0.4 V) i - -225 -360
CURRENT LIMIT COMPARATOR SECTION (Note 9)
Sense Voltage (Rg < 50 Q) Vsense 80 100 120 mA
Input Bias Current B — -3.0 -10 A
SOFT-START SECTION
Error Clamp Voltage (Reset = +0.4 V) - 0.1 0.4 \%
Csoft—Start Charging Current (Reset = +2.4 V) Ics 50 100 150 HA
OUTPUT DRIVERS (Each Output, V¢ = +15 Vdc, unless otherwise noted.)
Output High Level VOH \%
Isource =20 MA 12.5 13.5 -
Isource = 100 mA 12 13 -
Output Low Level VoL \%
Isink = 20 mA - 0.2 0.3
Isink = 100 mA - 1.2 2.0
Collector Leakage, Vg = +40 V IC(leak) — 50 150 HA
Rise Time (CL = 1000 pF) tr - 0.3 0.6 us
Fall Time (C = 1000 pF) tf - 0.1 0.2 us
Supply Current Icc - 18 30 mA
(Shutdown = +0.4 V, Vo = +35 V, RT =4.12 kQ)

NOTES: 7.fggc =40 kHz (RT=4.12kQ + 1%, CT =0.01 pF £ 1%, Rp = 0 Q)
8.0VsVppm<+b2V
9.0V<Vomy<+i2V

4 MOTOROLA ANALOG IC DEVICE DATA
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Figure 1. Reference Stability over Temperature
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Figure 3. Error Amplifier Open Loop
Frequency Response
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Figure 5. Undervoltage Lockout Characteristic
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Figure 7. V¢ Saturation Voltage as a
Function of Sink Current

Figure 8. Oscillator Period
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Figure 9. Error Amplifier Figure 10. Undervoltage Lockout
Vee Vief
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To Reset
Vi
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125 To Driver A
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Bandgap v
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14uA +—o0 3 Compensation h 1
¢ 100uA 7)
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£ 2,
- Error
Figure 11. Pulse Processing Logic
Memory
FIF The metering Flip-Flop is an asynchronous data latch
Svne S which suppresses high frequency osciltations by allowing
yne only one PWM pulse per oscillator cycle.
S o—R Q}—> Clock
PWM —|D | S
QF—————> PWM The memory Flip-Flop prevents double pulsing in a
push-pull configuration by remembering which output
Metering produced the last pulse.
FIF
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APPLICATIONS INFORMATION

Figure 12. Extending Reference
Output Current Capability
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* May be required with some types of transistors
Figure 14. Oscillator Connections
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Figure 16. Soft-Start Circuity
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Figure 13. Error Amplifier Connections

Figure 15. Foldback Current Limiting

Output Filter €«——e—\\—9——0 +
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“ |6
8
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<0.1 v+ R‘;”: R;_ >
2 AL I 0.1V
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Figure 17. Driving VMOS Power FETs
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Gnd

The totem pole output drivers of the SG3526 are ideally

suited for driving the input capacitance of power FETs at
high speeds.

Negative
Output
Rt Voltage
R3 1 R 1
—A—————— + Vref +
2| 2| _
Rp R3
R4 Positive
Output
Voltage ~ Gnd
Rq +Rg R1
Vout = Vref R2 Vout = Vref _IiE
R1Rz
R3=1Ri+R
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Figure 18. Half—Bridge Configuration
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Figure 20. Single-Ended Configuration
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Figure 19. Flyback Converter with
Current Limiting
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In the above circuit, current limiting is accomplished by using the
current limit comparator output to reset the soft-start capacitor.

Figure 21. Push—Pull Configuration
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OUTLINE DIMENSIONS

N SUFFIX
PLASTIC PACKAGE
CASE 707-02
ISSUEC
il O e O e I o O e o O o o
18 10 [}
D B
Oy 3 ¥
|TRTATRTRVRFRTRVEY)
A
L

LM g

NOTES:

1. POSITIONAL TOLERANCE OF LEADS (D},
SHALL BE WITHIN 0.25 (0.010) AT MAXIMUM
MATERIAL CONDITION, IN RELATION TO
SEATING PLANE AND EACH OTHER.

2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

3. DIMENSION B DOES NOT INCLUDE MOLD
FLASH.

MILLIMETERS INCHES
| DIM| MIN | MAX | MIN | MAX
A | 2222 | 2324 | 0875 | 0915
B | 610 | 660 | 0.240 | 0.260
C | 35 | 457 | 0140 | 0.180
D | 036 056 | 0014 | 0.02
F | 127 178 0050 | 0.070
G 254 BSC 0.100 BSC
H | 102 [ 152 | 0040 | 0.060
J | 020 | 0307 0.008 | 0012
K| 292 | 343 [ 0415 [ 0.135
L 762 BSC 0300 BSC
M 0o 150 0°] 15°
N | 051 | 1.02 [ 0020 | 0.040
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Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
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Intemational
Rectifier

PD-9.512B

IRFP460

HEXFET® Power MOSFET

® Dynamic dv/dt Rating

® Repetitive Avalanche Rated

e |solated Central Mounting Hole
® Fast Switching

® Ease of Paralleling

¢ Simple Drive Requirements

Description

Third Generation HEXFETs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low

s ID = 20A

VDSS = 500V :

RDS(OI‘I) = 027Q

‘on-resistance and cost-effectiveness.

The TO-247 package is preferred for commercial-Hndustrial applications
where higher power levels preclude the use of TO-220 devices. The TO-247
is similar but superior to the earlier TO-218 package because of its isolated
mounting hole. It also provides greater creepage distance between pins to

meet the requirements of most safety specifications.

TO-247AC
Absolute Maximum Ratings
Paramester Max. Units

lo @ Tc¢=25°C Continuous Drain Current, Vs @ 10V 20
Ip @ Tc=100°C |Continuous Drain Current, Ves @ 10 V 138 A
Iom Pulsed Drain Current ® 80
Pp @ Tc=25°C | Power Dissipation 280 w

Linear Derating Factor 22 W/°C
Ves Gate-to-Source Voltage +20 : \4
Eas Single Pulse Avalanche Energy @ 960 mJ
lam Avalanche Current ® 20 A
Ear Repetitive Avalanche Energy © 28 mJ
dv/dt Peak Diode Recovery dv/dt @ 3.5 Vins
Ty Operating Junction and -55 to +150
Tsta Storage Temperature Range °C

Soldering Temperature, for 10 seconds 300 (1.6mm from case)

Mounting Torque, 6-32 or M3 screw 10 Ibfein (1.1 Nem)

Thermal Resistance
Parameter Min. Typ. Max. Units

Raic Junction-to-Case — — 0.45
Recs Case-to-Sink, Flat, Greased Surface — 0.24 — °C/W
Resa Junction-to-Ambient — — 40

1025
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
VBRriDSS Drain-to-Source Breakdown Voltage 500 — — V | Vas=0V, Ip= 250uA
AV(er)pss/AT,| Breakdown Voltage Temp. Coefficient — | 0.63 | — | V/°C |Reference to 25°C, lp= 1mA
Ros{on) Static Drain-to-Source On-Resistance % — 1027 | Q |Ves=10V, Ip=12A @
Vas(i Gate Threshold Voltage 2.0 — 4.0 V. | Vps=Vgs, lo= 250pA
Ofs Forward Transconductance 13 — — S | Vps=b0V, Ip=12A @
Ipss Drain-to-Source Leakage Current — — 25 pA Vos=500V, Ves=0V
— — 250 Vos=400V, Vas=0V, Ty=125°C
lass Gate-to-Source Forward Leakage - — — | 100 A Vas=20V
Gate-to-Source Reverse Leakage — — | -100 Vgs=-20V
Qg Total Gate Charge -~ — | 210 lp=20A
Qgs Gate-to-Source Charge - . 29 nC | Vpg=400V
Qgd Gate-to-Drain ("Miller") Charge — — | 110 Vas=10V See Fig. 6 and 13®
tdton) Tum-On Delay Time — 18 2 Vbp=250V
1 Rise Time — 59 — - Ip=20A
td(ot " | Tum-Off Delay Time e 110 | — Re=4.3Q
t Fall Time — 58 — Rp=13Q See Figure 10 ®
1) Internal Drain Inductance — 5.0 — 2 ?:,‘:’ne?; ZIES?,? ’)
nH | from package @(i
Ls Internal Source inductance 7 Aislolor and center of
die contact s
1 Ciss Input Capacitance — 4200 | — Vas=0V
. Coss Output Capacitance — 870 | — pF | Vps= 25V
: Crss Reverse Transfer Capacitance — 1350 | — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current \° - 20 MOSFET symbol o
{Body Diode) A showing the
Ism Pulsed Source Current A . 80 integral reverse ¢ .
(Body Diodé) ® p-n junction diode. is
Vsp Diode Forward Voltage - — 1.8 V | T)=25°C, 1s=20A, Vgs=0V @
tr Reverse Recovery Time — 570 | 860 ns | Ty=25°C, Ir=20A
Qn Reverse Recovery Charge — | 57 | 86 | pC |di/dt=100A/us @
fon - Forward Tum-On Time Intrinsic turn-on time is neglegible {turn-on is dominated by Ls+\.p)
Notes:
@ Repetitive rating; pulse width limited by @ Isp<20A, di/dt<160A/us, Vob<V (BR)DSS,
max. junction temperature (Seé Figure 11} Tu<150°C
@ Vpp=50V, starting T)=25°C, L=4.3mH @ Pulse width < 300 us; duty cycle <2%.

RG=25¢, 1As=20A (See Figure 12)
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Fig 3. Typical Transfer Characteristics

Ty, Junction Temperature (°C)

Fig 4. Normalized On-Resistance
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10000 Veg = OV, f = 1MHz 20 p” .
Cigs = Egs + Cgg. Cgg SHORTED o Ip = 204 Ve = 400V
Crss = Cga = Vpg = 250V 1
8000 < Coss = Cds * Cgd g 16 Vg = 100V ‘_\
o~ \\ 8’ /?)
% \\\ Cns‘ > 12
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o =
Q N \\\\ 3 /4//,
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N Y i SEE_FIGURE 13
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Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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Fig7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area
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|, Drain Current (Amps)

Vos A
—\ DUT.
'y
Voo
= $1ov
Pulse Width < 1ys
\ Duty Factor € 0.1%
N =
N Fig 10a. Switching Time Test Circuit
N
A Vbps
N e’ -t
| !
| | |
o | |
10% .
f ] t
50 75 100 125 150 Vas —/ _!
Tc, Case Temperature (°C) tdon) taf) U
Fig 9. Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms
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NOTES:
1. DUTY FACTOR, D=ti/t2
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10
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ty, Rectangular Pulse Duration (seconds)
Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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L
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Fig 12a. Unclamped Inductive Test Circuit = N
o
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n NN
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Starting Ty, Junction Temperature(°C)

he ¥ - ]\ Fig 12¢. Maximum Avalanche Energy

Fig 12b. Unclamped inductive Waveforms Mgy B teehy

_ Current Regulator
[ " Same Type as D.U.T.
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e = |
Charge Current Sampling Regslors
Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1505
Appendix B: Package Outline Mechanical Drawing — See page 1511

Appendix C: Part Marking Information — See page 1517 Intemational
Rectifier
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