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INDUCTION COOKING

Chanita  Lamoonvong
Chatri Kaewluan
Assoc. Prof. Dr. Viriya Pichetjamroen Advisor

2007

ABSTRACT

This thesis presents an induction cooker using a half-bridge RLC series resonant
inverter with an induction coil working as an equivalent RL circuit. in the first step, the output
voltage and current waveforms will be analyzed by simulation. The output current waveform can be
further used to caiculate other current waveforms in the reversed direction from output to input
sides until finally the ac 50 Hz input supply. And building a smali size circuit, power 800 watt

control power by frequency at 35-40 kHz.
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2V
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3.2 ANAIUNITAIRINKIAT RLC,f ., THD, 2097RRIALAREIRIINGT

s [ 5 &
Jad (P,) unanauals (v,), lominnmiasuiniaad (COSH ), Quanlity facter
o I3 = o L5
(Q), AaDsluwwn (f,)'nn'muﬂ‘ln
1. dmuadidsiWiieriwneasdunaiiead , P
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TL49%4
PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLVS074D —~ JANUARY 1983 — REVISED MAY 2002

® Complete PWM Power-Control Circuitry D, DB, N, NS, OR PW PACKAGE

® Uncommitted Qutputs for 200-mA Sink or (ToP VIEW)
Source Current 1IN+ ] 1 ) 1601 2iN+

@ Output Control Selects Single-Ended or 1IN-[l2 15[} 2IN-
Push-Pull Operation FEEDBACK [} 3 14{] REF

® Internal Circuitry Prohibits Double Pulse at DTC[]4 13[] OUTPUT CTRL
Either Output cT(]s 2] Vee

® Variable Dead Time Provides Control Over RT(f6 uf]c2
Total Range GNDf}7  10fJE2

® Internal Regulator Provides a Stable 5-V cilfs o ;[ E1

Reference Supply With 5% Tolerance

® Circuit Architecture Allows Easy
Synchronization

description

The TL494 incorporates all the functions required in the construction of a pulse-width-modulation (PWM) control
circuit on a single chip. Designed primarily for power-supply control, this device offers the flexibility to taitor the
power-supply control circuitry to a specific application.

The TL494 contains two error ampiifiers, an on-chip adjustable oscillator, a dead-time control (DTC)
comparator, a pulse-steering control flip-flop, a 5-V, 5%-precision regulator, and output-control circuits.

The error amplifiers exhibit a common-mode voitage range from -0.3 V fo Vo — 2 V. The dead-time control
comparator has afixed offset that provides approximately 5% dead time. The on-chip oscillator can be bypassed
by terminating RT to the reference output and providing a sawtooth input to CT, or it can drive the common
circuits in synchronous multiple-rait power supplies.

The uncommitted output transistors provide either common-emitter or emitter-follower output capability. The
TL494 provides for push-pull or single-ended output operation, which can be selected through the
output-control function. The architecture of this device prohibits the possibility of either output being pulsed twice
during push-pull operation.

The TL494C is characterized for operation from 0°C to 70°C. The TL494l is characterized for operation from

-40°C to 85°C.
AVAILABLE OPTIONS
PACKAGED DEVICES
SMALL | PLASTIC SMALL SHRINK | THIN SHRINK
Ta OUTLINE pIP OUTLINE SMALL SMALL
©) N) i OUTLINE OUTLINE
(0B) (W)
0°C1o70°C | TL494CD | TL424CN | TL424CNS | TL494CDB | TL4S4CPW
—40°Ct0B85°C | TL494ID | TLA94IN — — —

The D, DB, NS, and PW packages are available taped and reeled. Add the suffix R to device type (e.g.,
TL4G4CDR).

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

— S — N ———
PRODUCTION DATA informalion la current se of o . Copyright © 2002, Texas Instrumenis Incorporated
mmumpunm Instruments ’
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TL494

PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLVS074D - JANUARY 1982 ~ REVISED MAY 2002

“? TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

FUNCTION TABLE
INPUTTO
OUTPUT CTRL OUTPUT FUNCTION
Vi=GND Single-ended or paraliel output
Vi = Vgl Normal push-pull operation
functional block diagram
QUTPUT CTRL
{see Function Table)
RT 2 Oscillat "
cT.5 cillator al
1D c1
Dead-Time Control g
= 0. Comparator A gy
pre 4t > ™S
] rd ]
) PWM Q2 44
0
(T TUSUB | ' 1 10 gy
1iN--2 _ Pulse-Steering
Flip-Flop
Error Amplifier 2 12
18 Vee
2IN+ +
an-5_ | ( Reference 14 cEr
Regulator
—D— 7 Gnp
3 -
FEEDBACK 0.7mA
el — P —



TL494
PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLV5074D — JANUARY 1983 — REVISED MAY 2002

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage, Voo (5ee NOte 1) ..o . i i i ettt MV
Amplifier input voltage, V| ... i e Ve +03V
Coliector output voltage, Vi ...t i e e i a“v
Collector output CUITEN, lo ..o i e ettt 250 mA
Package thermal impedance, 9 p (see Note2and 3} Dpackage ............ccocvivvnennnn... 73°C/W
DBpackage .........ccivvviiiiiinnnnnn. 82°C/W
Npackage ..........cciviiininennnnnn. 67°C/W
NSpackage .................... PR 64°C/W
PWopackage ...........ccoveirinnnnn-, 108°C/wW
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds  ..............ccoiiiiiininn... 260°C
Storage temperature range, Tgtg - ... cvvnnii it -65°C to 150°C

t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are siress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. All voltage values are with respect to the netwerk ground terminal.

2. Maximum power dissipation is a function of Tj(max), 8, and Ta. The maximum allowable power dissipation at any allowable
ambient temperature is Pp = (T j(max) - ToV8 . Operating at the absolute maximum T of 150°C can affect reliability.
3. The package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions

MIN MAX | UNIT
vVee Supply voitage . 7 40 \'
v Ampiifier input voltage -03 Vge2| Vo
Vo Collector output voitage 40 v

Collector cutput current {each transistor) 200 mA

Current into feedback terminal - 03] mA

fosc Oscillator frequency 1 300 | kHz

Ct Timing capacitor . 047 10000 nF

Ry Timing resistor 18 500 kQ

Ta Operating free-air temperature TLe94C 0 Al °C
TL494| —40 85

‘? TEXAS
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TL494
PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLVS074D ~ JANUARY 1383 — REVISED MAY 2002

electrical characteristics over recommended operating free-air temperature range, Voc = 15 V,
f= 10 kHz (unless otherwise noted)

reference section

TLA494C, TL494l
PARAMETER TEST CONDITIONST UNIT
MIN TYPF MAX
Qutput voltage (REF) lnp=1mA 4.75 5 525 Vv
Input regulation Vee=7Vio40V 2 25{ my
Output regulation lo=1mAto 10 mA 1 15| mv
Output voltage change with temperature ATp = MIN to MAX 2 10| mviv
Short-circuit output current§ REF=0V 25 mA
T For conditions shown as MIN of MAX, use the appropriate value specified under recommended operating conditions.
A typical values, except for parameter changes with temperature, are at Ta = 25°C.
§ Duration of the short circuit should not exceed one second.
oscillator section, Ct = 0.01 pF, Ry = 12 kS (see Figure 1)
TL494, TL494I
PARAMETER TEST CONDIMONST UNIT
MIN TYP} MAX
Frequency 10 kHz
Standard deviation of frequency¥ All values of Vo, CT, RT, and Tp constant 100 Hz/kHz
Frequency change with voltage Voo=7Vio40V, Ta=25°C 1 Hz/kHz
Frequency change with temperature® ATa = MIN to MAX 10 | Hz/xHz
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$ All typical values, except for parameter changes with temperature, are at Tp = 25°C.
1 Standard deviation is a measure of the statistical distribution about the mean as derived from the formula:
g =
# Temperature coefficlent of timing capacitor and timing resistor are not taken into account.
error-amplifier section (see Figure 2)
TL494, TLA94H
PARAMETER TEST CONDITIONS MIN_ TYPE  MAX UNIT
Input offset voitage Vo (FEEDBACK) =25V 2 10 mv
input offset current Vo (FEEDBACK) = 25V 25 250 nA
Input bias current Vo (FEEDBACK) =25V 0.2 1 HA
Common-mode input voltage range Voo =7Vio 40V ;gé_t; v
Open-oop voltage amplification AV =3V, Ry =2k, Vo=05Vw35V 70 95 dB
Unity-gain bandwidth Vo=05Vto 35V, R =2kQ 800 kHz
Common-mode rejection ratio AV =40V, Tao=25°C 65 80 d8
Output sink current (FEEDBACK) Vip=-15mVia-5V, V (FEEDBACK) = 0.7 V 03 07 mA
Output source current (FEEDBACK) [Vip=15mVto 5V, V (FEEDBACK) =35V -2 mA
1 Al typical values, except for parameter changes with temperature, are at Ta = 25°C.
I
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TL494

PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLVS074D ~ JANUARY 1983 - REVISED MAY 2002

electrical characteristics over recommended operating free-air temperature range, Vcc = 15V,
f = 10 kHz (unless otherwise noted)

output section
PARAMETER TEST CONDITIONS MIN TYPT mMmax| uniT
Collector off-state current VCE=40V, Vcc =40V 2 100 pA
Emitter off-state current Voo =V =40V, VE=0 -100| pA
Collector-emitier saturation voltage Common emitter | VE~ 0. lc =20 mA L3y
Emitter follower | Vorc1orc2) =15V,  IE=-200 mA 15 25
Output control input current Vi = Vref 350 mA
TAl typical values except for temperature coefficient are at Tg = 25°C.
dead-time control section (see Figure 1)

PARAMETER TEST CONDITIONS MIN TYrt  mAx| uNiT
input bias current (DEAD-TIME CTRL) Vi=0to 525V -2 -10 nA
Maximum duty cycle, each autput V} (DEAD-TIME CTRL) =0, C7=0.01 pF, RT = 1212 45%

Zero duty cycle 3 33
Input threshold vottage {DEAD-TIME CTRL) - v
Maximum duty cycle 0
T All typical values except for temperature coefficient are at Ta = 25°C.
PWM comparator section {see Figure 1)
PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
Input threshold voltage (FEEDBACK) Zero duty cycle 4 45 v
Input sink current (FEEDBACK) V (FEEDBACK) = 0.7V 03 07 mA
T All typical values except for temperature coefficient are at Ta, = 25°C.
total device
PARAMETER TEST CONDITIONS MIN TYPT MAX] UNIT
Vego=15V 6 10
Standby supply cumrent RT = Vyef, All other inputs and outputs open Voe- 40V s T mA
Average supply current V| {DEAD-TIME CTRL) =2 V, See Figure 1 75 mA
T All typical values except for temperature coefficient are at Ta, = 25°C.
switching characteristics, T = 25°C

PARAMETER TEST CONDITIONS MmN TYPT MAX| uNIT
Rise time . 100 200 ng
Fall tmo Common-emitter configuration, See Figure 3 %% 00 —
:;:eﬁhmrr: Emitter-follower configuration, See Figure 4 13:: igg :Z

t Al typical values except for temperature coefficient are at Ta, = 25°C.
N
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TL494
PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLVS074D - JANUARY 1983 — REVISED MAY 2002

PARAMETER MEASUREMENT INFORMATION

Vec =15V
12 g 150Q 150 Q
2W 2w
‘ vce o
Test — | b¥C c1 ® Qutput 1
Inputs 3 | recoBAck e1}2 ol
12 k(2 6 " =
i RT . ord Cutput 2
l 5t g2l
L 0.01pF l___
- 1
1IN+
2
N~ | grror
_‘—_—~—6—1—‘L 2IN+ [ Amplifiers
9——-—# 2IN-
13} ouTPUT RerF |-
CTRL
GND

o2 3 it

TEST CIRCUIT

2 W | N R O 1
U Uy "

Threshold Voltage — —
oTC |
|
ov I f
: i Threshold Voltage —— ——
FEEDBACK | | |
0.7V : ]' [
Duty Cycle ox —He— ¢ Max e—o%—»

VOLTAGE WAVEFORMS

Figure 1. Operational Test Circuit and Waveforms
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TL494
PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLVS074D ~ JANUARY 1983 — REVISED MAY 2002

PARAMETER MEASUREMENT INFORMATION

Amplifier Under Test
+

V| Q) p—— FEEDBACK

_r———‘+

Vref

Other Amplifier

Figure 2. Amplifier Characteristics

15v

——————— 680
| Each Output
= Circuit Output
| ——— CL=15pF
l {See Note A)
e ————— - =
TEST CIRCUIT OUTPUT VOLTAGE WAVEFCRM

NOTE A: C)_includes probe and jig capacitance.

Figure 3. Common-Emitter Configuration

———————
| Each Output
| Circuit
' — —
l v
| 90%
b ——— 680
2w
| | 10%
| |
|
= -t et
TEST CIRCUIT OUTPUT VOLTAGE WAVEFORM

NOTE A: C) includes probe and jig capacitance.

Figure 4. Emitter-Follower Configuration
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TL494
PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLVS074D — JANUARY 1983 — REVISED MAY 2002

TYPICAL CHARACTERISTICS

OSCILLATOR FREQUENCY AND
FREQUENCY VARIATIONt
Vs
TIMING RESISTANCE

N
I
100k = ==
£ 7 Vee =15V
2 sox[—T; z Ta=25C [j
T | oo, .
S ~2% AT HNL 00014F
> 10Kt —1% g b 90010 L)
c T . N
& 4k 0% ~ 0.01 pF
T
e 1] N
w ’ N - 1T N
T 9k L A 0.1 pF L -
L) T - 1
g s00[— f
5 T
] ’ Df=1% N
4 7 e )
&£ 100 i P
o Cr=1yF — NS
- s
5 40 N N
-’3 o

N N
10 InN
- 1k 4k 10k 40k 100k 400k 1M

Ry - Timing Resistance - Q
T Frequency variation (Af) is the change in oscillator frequency that occurs over the full temperature range.

Figure 5

AMPLIFIER VOLTAGE AMPLIFICATION
Vs
FREQUENCY

100 T
| Veg=15V

90 AVo=3V ]
\ Ta =25°C

80 \

70

: <
I
AN

1 10 100 1k 10k 100k 1M
f— Frequency — Hz

A — Ampilifier Voltage Amplification - dB
g

Figure 6
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IMPORTANT NOTICE

Texas Instruments incorporated and its subsidiaries (T1) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
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Interational |
I¢R| Rectifier | IRF510

HEXFET® Power MOSFET

PD-9.325Q

¢ Dynamic dv/dt Rating

¢ Repetitive Avalanche Rated

® 175°C Operating Temperature
® Fast Switching

¢ Ease of Paralleling

¢ Simple Drive Requirements

VDSS = 1 OOV

Rps(on) = 0.54Q

Ip = 5.6A

Description

Third Generation HEXFETs from Intemational Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low
on-resistance and cost-effectiveness.

The TO-220 package is universally preferred for all commercial-industrial
applications at power dissipation fevels to approximately 50 watts. The low
thermal resistance and low package cost of the TO-220 contribute to its mde
acceptance throughout the industry.

TO-220AB -
Absolute Maximum Ratings
Parameter Max. Units
lo @ Tc=25°C | Continuous Drain Current, Vgs @ 10V 56 :
ip@ Tc=100°C | Continuous Drain Current, Vas @ 10V 40 A
oM Pulsed Draln Current ©® 20
Pp @ Tc=25°C |Power Dissipation - 43 w
Linear Derating Factor 0.29 WG
Vas Gate-to-Source Voltage ‘ 120 v
Eas Single Puise Avalanche Energy @ 100 m.J
lar Avalanche Current ® ] 5.6 A
Ean Repetitive Avalanche Energy @ 43 mJ
dv/dt Peak Diode Recovery dvidt ® 5.5 - Vins
Tu ' Operating Junction and -85 to +175
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case)
Mounting Torque, 6-32 or M3 screw 10 {bfain (1.1 Nem) ]
‘hermal Resistance . : :
Parameter Min, Typ. Max. Units
Resc -~ .. | Junction-to-Case g —_ ~ | 35
Qecs Case-to-Sink, Flat, Greased Surface — 0.50 — °C/W
qaa 1 Junclion-to-Ambient — — 62
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

@ Repetitive rating; pulse width iimited by

max. junction temperature (See Figure 11)

@ Vpp=25V, starting Ty=25°C, L=4.8mH

Ra=25Q, Ias=5.6A (See Figure 12)

Parameter Min. | Typ. | Max. | Units Test Conditions
Vierjoss Drain-to-Source Breakdown Voltage 100 | — — V [ Vas=0V, Ip= 250uA
AVeripss/AT,| Breakdown Voltage Temp. Coefficient — | 012 [ — | V/C |Reference to 25°C, lp= TmA
Roson) Static Drain-to-Source On-Resistance — — | 054} Q |[Vas=10V, Ip=3.4A @
Vash) Gate Threshold Voltage 20 | — | 40 V [ Vbs=Vas, lp= 250uA
(Ois Forward Transconductance 13 | — | ~— S |Vos=50V, ib=3.4A @
. — — 25 Vos=100V, Vas=0V
loss Drain-to-Source Leakage Current — — T 280 pA Vos=80V, Va0V, T)=150°C
lass Gate-to-Source Forward Leakage — — { 100 A Vas=20V
Gate-to-Source Reverse Leakage — — | -100 Vasg=-20V
Q Total Gate Charge — — | 83 lo=5.6A
Qgs Gate-to-Source Charge — | — {23 | nC }Vps=80V
Qgd Gate-to-Drain ("Miller") Charge — — | 38 Ves=10V See Fig. 6 and 13 @
on) Tum-On Delay Time - | 69 | — Voo=50V
t; Rise Time — 16 — ns lp=5.6A
ta(om Tum-Off Delay Time — 15 - Re=24Q )
i Fall Time — [ 94 | — Ro=8.4Q See Figure 10®
Lo internal Drain Inductance — | 45 | — 2 mzlg?: 3 @
nH | from package a
Ls Internal Source Inductance — |75 | — and center of
. die contact s
Ciss Input Capacitance — | 180 | — Vas=0V
Coss Output Capacitance — | 81 | — | pF |Vps=25V
Crs Reverse Transfer Capacitance — {15 | — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current _ — | 58 MOSFET symbol 0
(Body Diode) ) A showing the
Ism Pulsed Source Current — | — | 20 integral reverse ¢
(Body Diode) @ , p-n junction diode. 5
Vsp Diode Forward Voltage — — 25 V | T=25°C, Is=5.6A, Vas=0V @
ber Reverse Recovery Time — {100 | 200 | ns |Tm=25°C, le=5.6A
"1Q Reverse Recovery Charge — | 0.44 | 0.88 | uC |di/di=100A/us @
ton Forward Tum-On Time Intrinsic tum-on time Is neglegibile (tum-on is dominated by Ls+Lp)
Notes:

@ Isps5.6A, didt<s75A/us, VoD<V(BR)DSS,
Tasi75°C

@ Pulse width < 300 ps; duty cycle <2%.
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ip) Drain Current (Amps)

Ip, Drain Current (Amps)

TOP ‘a’s: _/
oy Pa »
7.0 1
10! 8o
gvnw PR 44
/s
S
/ ==
5
100 /74
re
4.5V
e
20us PU_SE WIDTH
Tc - 25°C
1071 100 161

Vps, Drain-to-Source Voltage (volts)
Fig 1. Typical Output Characteristics,

Tc=25°C
10t + >
58 r:_
A~ 1rs0¢
100
¥ 4
FAW
7
m-!% Yps = S0V
- 20us PULSE WIDTH
4 s ) ] ] 10

Vas, Gate-to-Source Voltage (volts)

Fig 3. Typical Transfer Characteristics

Rps(ony, Prain-to-Source On Resistance

Ip, Drain Current (Amps)

(Normalized)

———
Toe 18v
0¥ /

i1 . |

10!

B, oV
BOTTOM 4. 8Y] -

—— o
.
100 fa :
4.5v
20us PULSE WIDTH
Te = 175°C
10-1 10? 10!

Vps, Drain-to-Source Voltage (volis)

Fig 2. Typical Output Characteristics,

Tc=175°C
3-0 Ip = 5.6
2.5
2.0
// 7

L)
N

1.0 <
-
0.5
Voo = 40V
0.0 (- Nkt

~50-40-20 O 20 40 60 80 100 120 140 160 180
Ty, Junction Temperature (°C)

Fig 4. Normalized On-Resistance
Vs. Temperature
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20
40 Vos = OV, f = Mz Ip = 5.64 ‘
CiSS- = Cgs + CQd, Cds SHORTED E -
Crss = Cgd -‘; v\:,%5= S%%v‘\ .
320 Coss = Cds * Cgd = 18 vpg = 20V IS
~ N & : ' Z;'/
g | v
o . - _ ] /
.1‘3 N iss 3
8 160 ™ rjl ‘ CEJ,_ 8 %
™~ =]
§ [ Coss _ :5:
TN g L)
i I o= .
~{ [} H 8 |/
~ SSe > FOR TESTY CIRCULT
LU o SEE FIGURE 13
%0 1oL o . 2 4 3 8 10
Vps, Drain-to-Source Voltage (voits) Qg, Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. : Flg 6. Typical Gate Charge Vs.
Drain-to-Source Voltage Gate-to—Source Voltage
102 e
~ B OPERATION IN THIS AREA LIMITED I
o 175%C .8 BY Ros (oN) B
E r’ L — /
< ) 2 - 3
g d / € aifl )
g 100 4 V / § 10 . 100U
o - s - —
25%¢ o
[ v 4 ~ g ."
g o ., o
@ & 3!
[72]
2 / 5 =
3 & s
m -
- 1071
2 - 2 To=259C
— T ) T=1750C
F Vgg = OV _ : SINGLE PULSE]
05 06 07 0.8 08 1.0 1.1 1.2 0.4 5 49 2 5 402 2 8 403
Vsp, Source-to-Drain Voltage (volts) S Vps, Drain-to-Source Voltage (volts)
Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area
Forward Voltage
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Ro
Vps ) AN
D.U.T.
o
o Voo
“ : ]
. 5.0 \—L\
[
E ™~ Duty Factor £ 0.1%
= PN 23
g N Fig 10a. Switching Time Test Circuit
5 3.0 \
Q . v
| = ps — 5
% 20 N \ / A
a N 8% ' i
o \ » | |
1.0 I ’ ' ,
10 | | |
kP~ 50 s w0 s 1m0 17 'VGs—/l ; ! B '
Tc, Case Temperature (°C) ton) o 4
Fig 9. Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms
Case Temperature
10
o o
é‘ [o~0, L
8 1 ho.2 :
& I
% o
IJ'.' _-0.“'-‘
E o ,._,,,U ::H s‘meua tuss ,
g %! s THERMAL RESPUNSE) = i p;
E B A L
P el
NOTES _
1. DUTY FACTOR, D-t1/t2
-2 2. PEAK Ty=Ppy x Zthye * Tc
10 1073 1074 1072 102 0.4 g 10

Fig 11.

t1, Rectangular Pulse Duraion (seconds)
Maximum Effective Transient Thermal impedance, Junction-to-Case
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Vary fp to obtaln Vs
required {as

D.UT.
) A
T.VDD

Fig 12a. Unclamped Inductive Test Circuit

[ ] VBRIDSS
o ]
F_— 7‘ Voo
2\
\ .
Vbs / \
/ \
/ \
A5 — — —_— — -

Fig 12b. Unclamped Inductive Waveforms

0OV — e e e e

Cﬂuwge ——

Fig 13a. Basic Gate Charge Waveform

Eas, Single Pulse Energy (mJ)

300

Ip
TOP 2.3A
4.04
250 BOTTOM 5.64 |
200 N
150 q
\\
100 \ D,
NNEAN
50 N N
= N
Vpp - 25V T
o 5
25 50 75 100 125 150 175

Starting T, Junction Temperature(°C)

Fig 12c. Maximum Avalanche Energy
Vs. Drain Current

-V~
e ¥ b

Cument Sampling Reslsiore

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 1509

Appendix C: Part Marking Information — See page 1516
Appendix E: Optional Leadforms — See page 1525

Intemational
1eR| Rectifier
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IRF510

Absolute Maximum Ratings T = 25°C, Unless Otherwise Specified

IRF510 UNITS

Drain to Source Voltage (Note 1) . ... .. . ittt i ettt e ivmenannanannnannnns Vps 100 v
Drain to Gate Voltage (Rag =20k (Note 1) .. ... oo vt e e e aae VpeR 100 v
Continuous Drain CUIrent . .. ... ... i i i ittt e Ip 56 A

T =000 . e Ip 4 A
Pulsed Drain Current (N8 3) . . ..ottt it i ettt isaesnannannaesaaaenes DM 20 A
Gate to Source Voltage .. ... .. e reeeeaiir e e Vgs 20 Vv
Maximum Power Dissipation .. ... ... ... . iii i i i et Pp 43 w
Linear Derating FactOr . . . .. .. ..ottt ittt e 029 wr°c
Single Pulse Avalanche Energy Rating (Noted) .. ....... ... ittt iin i ianraes Eas 19 mJ
Operating and Storage Temperature Range - . . . ..c..uovvvrcinrnteannmareasesnsneanss Ty TsTo -5510 175 °C
Maximum Temperature for Soldering

Leads at 0.063in (1.6mm) from Case tor 108, . .. ..ot ienretiniiianrinnnneansaannnnonnns T 300 °C

Package Body for 105, See Techbrief 334 . .. ... e vt i iiine e sarvianssmnnrnnannnn Tokg 260 oC

CAUTION: Strasses above those listed in “Absokite Maximum Ratings”™ may cause permanent damage to the device. This is a stress only rating and operation of the
device at these or any other conditions above those indicaled in the operational sections of this specification is not impliad.

NOTE:
1. Ty =25°C 10 150°C.

Electrical Specifications T¢ =25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MR | TYP | MAX | UNITS
Drain to Source Breakdown Voltage BVpss |Vags= 0V, lp = 250pA, (Figure 10) . 100 - - v
Gate to Threshold Voltage VesaH) | Vas = Vos ip=250pA 20 - 4.0 v
Zero-Gate Voltage Drain Current lpss |Vps=95V.Vgg=0V Lo - 25 NA
Vps = 0.8 x Rated BVpgs, Vgg =0V, Ty = 150°C - - 250 (. pA
On-State Drain Current (Note 2) Inony | Vs > lpon) x fosiommax: Vas = 10V (Figure 7) 56 - - A
Gate to Source Leakage Current lgss Vgg = +20V - - 1100 nA
Drain to Saurce On Resistance (Note 2) | fpg(onN) | Vas = 10V, Ip = 3.4A {Figures 5, 9) - 04 0.54
Forward Transconductance (Note 2) s Vgs = 50V, Ip = 3.4A (Figure 12) 1.3 20 - S
Tum-On Delay Time lgion) | Ip=5.6A. Rgg =240, Vpp = S0V, R =90, - 8 12 ns
Rise Time t, Vpp =50V, Vgg = 10V L - 25 63 ns
MOSFET switching times are essentially independent
Tum-Off Delay Time Y(OFF) | of operating temperature - 15 7 ns
Fall Time ] - 12 59 ns
Total Gate Charge QQ(TOT) Vgg = 10V, Ig = 5.6A, Vpg = 0.8 x Rated BVpgg, - 50 30 nC
(Gale to Source + Gate to Drain) la(ReF) = 1.5mA (Figure 14)
Gate 1o Source Charge Qgs Gate charge is essentially independent of operating N 20 N nC
temperature.
Gate to Drain "Miller” Charge Qgq - 30 - nC
Input Capacitance Ciss Vgs = 0V, Vpg = 25V, { = 1.0MHz (Figure 11) - 135 - pF
Output Capacitance Coss - 80 - pF
Reverse-Transfer Capacitance Crss - 20 - pF
Intemal Drain Inductance Lp Measured From the Modified MOSFET - as - nH
Contact Screw On Tab To | Symbol Showing the
Center of Die intemal Devices
Measured From the Drain | Itductances - 45 - nH
Lead, 6mm {0.25in) From
Package to Center of Die
Intemal Source Inductance Lg Measured From The - 75 - nH
Source Lead, 5mm
(0.25in) From Header to
Source Bonding Pad
Junction to Case Rayc - - 35 | °CW
Juncticn to Ambient Reya | Free air operation - - 80 | Cw

€002 Fairchild Semiconductor Corporation IRF5t0 Rav, B
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Source to Drain Diode Specifications

PARAMETER SYMBOL Test Conditions MIN | TYP | MAX | UNITS
Continuous Source to Drain Current Isp Modified MOSFET D - - 5.6 A
, Symbol Showing the
F:'.llse Source to Drain Current lsom integral Reverse - 20 A
(Note 3) P-N Junction Diode G
S
Source to Drain Diode Voltage {Note 2) Vsp Ty=259C, Igp = 5.6A, Vgg = OV (Figure 13) . - 25 A
Reverse Recovery Time tr Ty=25°C, Igp = 5.6A, digp/d; = 100A/s 46 | 96 200 ns
Reverse Recovered Charge Qpr T;=25°C, Igp = 5.6A, digp/d; = 100A/us 017 | 0.4 0.83 uC

NOTES:

2. Puise test: pulse width < 300us, duty cycle < 2%.
3. Repetitive rating: pulse width limited by max junction temperature. See Transient Thermal Impedance curve (Figure 3).
4. Vpp =25V, stant T = 25°C, L = 910uH, Rg = 25, peak lpg = 5.6A.

Typical Performance Curves unless Otherwise Specified
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Typical Performance Curves Unless Otherwise Specified (Continued)
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Typical Performance Curves unless Otherwise Specified (Continued)
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Test Circuits and Waveforms
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ FAST © OPTOLOGIC™ SMART START™ VCX™
Bottomless™ FASTI™ OPTOPLANAR ™ STAR*POWER™
CoolFET™ FRFET™ PACMAN™ Stealth™
CROSSVOLT™ GlobalOptoisolator™ POP™ SuperSOT™.3
DenseTrench™ GTO™ Power247™ SuperSOT™-6
DOME™ HiSeC™ PowerTrench® SuperSOT™-8
EcoSPARK™ ISOPLANAR™ QFET™ SyncFET™
EZCMOS™ LitleFET ™ Qs™ TinyLogic™
EnSigna™ MicroFET™ QT Optoelectronics™  TruTranslation™
FACT™ MicroPak™ Quiet Series™ UHC™

FACT Quiet Series™ MICROWIRE™ SILENTSWITCHER®  UttraFET ®

STAR'POWER is used under license
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES 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 FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant into
the body, or (b) support or sustain ife, or (c) whose
fallure to perform when properly used in accordance
with instructions for use provided in the labefing, can be
reasonably expected to result in significant injury to the
user.

2. A critical component is any component of a life
support device or system whose failure t0 perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect s safety or

effectiveness.

PRODUCT STATUS DEFINITIONS
Definition of Terms
Datasheet Identification Product Status Definition
Advance Information Formative or This datasheet contains the design spacifications for
in Design product development. Specifications may change in
any manner without notice.

Preliminary First Production This datasheet contains peeliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed Full Production This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order o improve design.

Obsolete Not In Production This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.
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IRFP460

Absolute Maximum Ratings T = 25°C, Unless Otherwise Specified

Drain to Source Voltage (Note 1) .................

Drain to Gate Voltage (Rgg = 20k{2: (Note 1)
Continugus Drain Current

Tc =100°C
Pulsed Drain Current {Note 3}
Gate to Source Voltage
Maximum Power Dissipation
Linear Derating Factor

Single Pulse Avalanche Energy Rating (Note 4}. .. ... ..

Cperating and Storage Temparature
Maximum Temperature for Soldering

Leads at 0.063in {(1.6mm) from Case for 10s.......

Package Body for 10s, See Techbrief 334

................................

..................................

...........................................

Eas

IRFP460
500
500

20
12
80
120
250
2.0
960
-55 10 150
300
260

UNITS

82%E<>>><<

4]

<
56

CAUTION: Stresses above those Ksled in "Absolute Maximum Ratings” may cause permanent damage lo the device. This is a stress only rating and operation of the
device at these 0r any other conditions above those indicated in the operational sections of this spacification is not implied.

NOTE:
1. Ty=25°Cto T = 125°C.

Electrical Specifications Tg = 25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNITS

Drain to Source Breakdown Voltage BVpss |lp =250uA, Vgg = OV (Figure 10) 500 - - v
Gate Threshold Voltage VasH) | Vas =Vos. Ip=250A 2 - 4 v
Zero Gate Voitage Drain Current lpss Vpg = Rated BVpgs, Vg = 0V - - 25 |1/\m "

Vpg = 0.8 x Rated BVpgg, Vag = 0V, Ty = 1259C - - 250 . |1-/-km
On-State Drain Current (Note 2) ipion) | VDs > Ip(oN) X TosoNMax» Yas = 10V 20 - - A
Gate to Source Leakage Current Igss |Vas =120V - - 1100 nA
Orain to Source On Resistance (Note 2) | rpsgiony | I = 19A Vgg = 10V (Figures 8, 9) - 024 | 027 Q
Forward Transconductance {Note 2) Bis Vpg 2 50V, ipg > 11A {Figure 12) 13 19 - )
Tum-On Delay Time taon) VoD =250V, Ip = 21A, BGS =4.30, Rp=12Q, _ - 23 35 ns
Rise Time t :gg ;e:‘zxgsﬁ :t;';";‘m;"jm: are Essentially ™ " gy | 120 | ns
Tum-Off Delay Time H(OFF) - 85 130 ns
Fall Time Y - 65 98 ns
Total Gate Charge Qgerom) | Vas = 10V, ip = 21A, Vpg = 0.8 x Rated BVpgs, - 120 | 190 nC
(Gate to Source + Gate-Drain) 'G(FIEF) = 1.5mA (Figure t4). Gatg Charge is
Gate 1o Source Charge Qgs Essentially independent of OperatingTemperature N 18 _ nC
Gale to Drain “Miller” Charge Qg - 62 - nC
Input Capacitance Ciss Vpg = 25V, Vgg = OV, f = tMHz (Figure 10) - 4100 - pF
Output Capacitance Coss - 480 - pF
Reverse Transfer Capacitance Crss - 84 - pF
intemal Drain Inductance Lp Measured from the Drain | Modified MOSFET - 5.0 - nH

Lead, 6mm (0.25in) from | Symbol Showing the

Package ‘o Center of Die | Intemal Device
Intemal Source Inductanca Ls |Measuredfrom the Source | Inductances & - e[ - ]

Lead, 6mm (0.25in) from

Headar to Source Bonding

Pad
Thermal Resistance Junction to Case Rauc - - 050 | %Cw
Thamal Resistance Junction to Ambient |  Rgya | Free Air Operation - - 30 | °cw

€0002 Feirchild Semiconductor Corporation WRFP460 Rev. B



IRFP460

Source to Drain Diode Specifications

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Continuous Source to Drain Current Isp Modified MOSFET D - - 20 A
. Symbol Showing the
Puise So to Drain C t | - - 80 A
" uree ta Lrain Luren SDM Integral Reverse P-N
{Note 3) ) o
Junction Rectifier
G
S
Source 1o Drain Dicde Voltage (Note 2) Vsp T =25°C, Igp = 21A, Vgs = OV (Figure 13) - - 1.8 v
Reverse Recovery Time ty Ty =25°C, Igp = 21A, digp/dt = 100A/s 280 580 1200 ns
Reverse Recovery Charge Qar Ty = 25°C, Igp = 21A, digp/dt = 100A/s 38 8.1 18 nC
NOTES:

2. Pulse test: pulse width < 300us, duty cycle € 2%.
3. Repetitive rating: pulse width iimited by Max junction temperature. See Transient Thermal Impedance curve (Figure 3).
4. Vpp = 50V, slarting T = 25°C, L = 4.3mH, Rgg = 250, Peak Iag = 20A.

Typical Performance Curves uniess Otherwise Specified

12 20
[- 4
“:‘ 10 16 \
E <
-t
2 os g
w P,
4 c 12
[+ @
£ o6 3 \
a z N
0 < 8
2 oa £ \
g 2,
£ o2
a.
o o
0 50 100 150 25 s0 75 100 128 150
Tc, CASE TEMPERATURE (°C) T, CASE TEMPERATURE (°C)
FIGURE 1. NORMALIZED POWER DISSIPATION vs CASE FIGURE 2. MAXIMUM CONTINUOUS DRAIN CURRENT vs
TEMPERATURE CASE TEMPERATURE
‘ -~ T T
L
3 b 0.5 H1
g 0.1 5 0.2 ==
i FMEd Y
3 low b Pom -
-
E 10-2_0-0‘ : — E
E —H ty et 3
5 [ SINGLE PULSE NOTES: 2 fe]
l§ DUTY FACTOR: D =ty <
109 PEAKT = Ppag xZg e xRy + T
103 104 109 102 0.1 1 10

t1, RECTANGULAR PULSE DURATION {S)

FIGURE 3. MAXIMUM TRANSIENT THERMAL. IMPEDANCE

€R002 Fairchild Semiconductor Compontion IRFP460 Rev. B




IRFP460

Typical Performance Curves unless Otherwise Specified (Continued)
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Typical Performance Curves unless Otherwise Spacified (Continued)
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Test Circuits and Waveforms
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ FAST ® OPTOLOGIC™ SMART START™  VCX™
Bottomless™ FASTr™ OPTOPLANAR™ STAR*POWER™
CoolFET™ FRFET™ PACMAN™ Stealth™
CROSSVOLT™ GlobalOptoisolator™ POP™ SuperSOT™.-3
DenseTrench™ GTO™ Power247™ SuperSOT™-6
DOME™ HiSeC™ PowerTrench® SuperSOT™.-8
EcoSPARK™ ISOPLANAR™ QFET™ SyncFET™
ECMOS™ LitleFET ™ Qsm™ TinyLogic™
EnSigna™ MicroFET™ QT Optoelectronics™ TruTranslation™
FACT™ MicroPak™ Quiet Series™ UHC™

FACT Quiet Series™ MICROWIRE™ SILENTSWITCHER®  UtraFET®

STAR*POWER is used under license
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TOANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOTASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES {T CONVEY ANY LICENSE UNDER ITS PATENT
RIGHTS, NCR 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 FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

1. Life support devices or systems are devices or
systems which, {a) are intended for surgical implant into
the body, or (b) support or sustain kfe, or (c) whose
failure to pesform when properly used in accordance
with instructions for use provided in the labeting, can be
reasonably expected to result in significant injury to the

2. A citica! component is any component of a life
support device or system whose failure o perform can
be reasonably expected to cause the failure of the kife
support device or system, or to affect its safely or
effectiveness.

user.
PRODUCT STATUS DEFINITIONS
Definltion of Terms
Datashoeet identification Product Status Deflnition
Advance Information Formative or This datasheet contains the design specifications for
In Design product development. Specifications may change in
any manner without notice.

Preliminary First Production This datasheet confains preliminary data, and
supplementary data wil be published at a later date.
Fairchild Semiconductor reserves the rght fo make
changes at any tme without notice in order to improve
design.

No identification Needed Full Production This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information ondy.

R H4




PD-9.5128B

Intemational
IRFP460

Ior| Rectifier

{EXFET® Power MOSFET

' Dynamic dv/dt Rating
» Repetitive Avalanche Rated D
* Isolated Central Mounting Hole

VDSS - 500V :

* Fast Switching
' Ease of Paralleling
' Simple Drive Requirements

lescription

hird Generation HEXFETs from Intemational Rectifier provide the designer
ith the best combination of fast switching, ruggedized device design, low

; Ip = 20A

RDS(OH) = 027Q

1-resistance and cost-effectiveness.

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

eet the requirements of most satety specifications.

TO-247AC
bsolute Maximum Ratings
Parameter Max. Units

)@ Tc=25°C | Continuous Drain Current, Vas @ 10 V 20
1@ Tc=100°C | Continuous Drain Current, Vgs @ 10V 13 A
™ Pulsed Drain Current © 80
p @ T¢c=25°C | Power Dissipation 280 Lid

Linear Derating Factor 22 W/
GS Gale-to-Source Voliage 120 \'/
AS Single Pulse Avalanche Energy @ 960 mJ
R Avalanche Current @ 20 A
AR Repetitive Avalanche Energy @ 28 md
v/dt Peak Diode Recovery dv/dt @ 3.5 Vins
! Operating Junction and -55 to +150
3TG Storage Temperature Range °C

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

Mounting Torque, 6-32 or M3 screw 10 fbfein (1.1 Nem)
iermal Resistance

Parameter Min. Typ. Max. Units

NC Junction-to-Case — — 045
S Case-to-Sink, Flat, Greased Surface — 0.24 —_ “CW
A Junction-to-Ambient — — 40
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
V(eRDss Drain-to-Source Breakdown Voltage 500 | — — V' Vas=0V, Ip= 250uA
AVeripss/AT.| Breakdown Voltage Temp, Coefficient — | 063 | — | V/C |Reference to 25°C, Ip= TmA
Rosion) Static Drain-to-Source On-Resistance _ — 1027 Q |Vas=10V, b=12A @
Vas(h) Gate Threshold Voltage 20 — | 40 V | Vos=Vas, Ip= 250uA
dis . Forward Transconductance 13 — — S | Vps=50V, Ip=12A @
fpss Drain-to-Source Leakage Curmrent — | — (2 pA Vo500V, Ves=0V
— — | 250 Vps=400V, Vgs=0V, T,=125°C
| Gate-to-Source Forward Leakage — — [ 100 » Vas=20V.
GSS nA
Gate-to-Source Reverse Leakage — — | -100 Vs=-20V
Qq Total Gale Charge — — | 210 Ib=20A
Qgs Gate-to-Source Charge — | — | 28 | nC |Vps=400V .
Qge Gate-to-Drain ("Miller") Charge — — | 110 | Vas=10V See Fig. 6 and 13 ®
tdton) Tum-On Delay Time — 18 — Voo=250V
tr Rise Time — 59 — ns 10=20A '
td(otr) Tum-Oft Delay Time — [ 110 | — Rs=4.302
] Fall Time — 58 — Rp=130 See Figure 10 ®
Lo Intemal Drain Inductance — | 60| — gmgg j
il Pl (
Ls internal Source Inductance — | 13 | — gie =
« Ciss Input Capacitance — 4200 | — Vas=0V :
. Coss Output Capacitance — 870 ~ | PF [Vps=25Vv -
: Cres Reverse Transfer Capacitance — 350 | — 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 Dicde) A showing the
Ism Pulsed Source Current — | — | e integral reverse "@
{Body Diodé) @ p-n junction diode. is
Vso Diode Forward Voltage —_ — {18 V [ TE25°C, 1s=20A, Ves=0V ®
tr Reverse Recovery Time — | 570 § 860 | ns |T=25%C, Ir=20A
Qe Raverse Recovery Charge — | 57 | 86 | uC |di/d=100A/us @
bon Forward Tum-On Time Intsinsic turn-on time is neglegible (tum-on is dominated by Ls+Lp)
Notes:

@ Repetitive rating; pulse width limited by

max. junction temperature (See Figure 11)

@ Vbp=50V, starting T,=25°C, L=4.3mH

Re=25Q, 1a5=20A (See Figure 12)

Tus150°C

@ Isp<20A, difdt<160A/us, Vpp<V(BR)DSS,

@ Pulse width < 300 us; duty cycle <2%.
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Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig 13a. Basic Gate Charge Waveform Fig iab. 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 Inte"‘]ational
1¢R| Rectifier
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