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SWITCHING WELDER

Jittin Naowapen

Surachet Khucharoensin

Somsak Cheersirikul Advisor

Academic year 2000
ABSTRACT

This paper presented the fundamental design and test report for welding inverter. At first

the rectifier and filter circuit change the alternating current 220 Volts 50 Hz to direct current 311
Volts. After that the direct current will be changed to high frequency pulse about 23 kHz by
power MOSFET of Half-Bridge converter. We use IC SG3526 to control switching characteristic
such as frequency and pulse width. SG3526 is received data from output section to continue the
process. Finally, output voltage of welding inverter is 79 volts when no load and current at 1.1

Ohm load is about 37 Amps.
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Diameter Over Nominal | Resistance capacity in
Insulation (inchs) circular Per 1000 milliamperes
bases on
AWG Min Max mil area Ft 1000 c.m/A AWG

15 0.0595 0.0609 3260 3.181 3260 15
16 0.0532 0.0545 2580 4.020 2581 16
17 0.0476 0.0488 2050 5.054 2052 17
18 0.0425 0.0437 1620 6.386 1624 18
19 0.0380 0.0391 1290 8.046 1289 19
20 0.0340 0.0351 1020 10.130 1024 20
21 0.0302 0.0314 812 12.77 812.3 21
22 0.0271 0.0281 640 16.2 640.1 22
23 0.0244 0.0253 511 20.3 510.8 23
24 0.0218 0.0227 404 25.67 404 24
25 0.0195 0.0203 320 32.37 320.4 25
26 0.0174 0.0182 253 41.02 252.8 26
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@15197 4.1 wannAnesiANIEHABUYY LazlWWNHaReAIAMNIUMIEAIRIN (U alius Wiy

WnATELARTE 310 V Ainawd 22 ATadse

RL Input Output
[(9)) Iin(A) | Pin(W) | Vout(V) | Iout(a) | Pout(W) | dszamsamn (%)
125 1.31 406.1 66.7 5.18 345.51 85.08
6.25 2.27 703.7 62.6 9.8 613.48 87.18
35 3.53 1094.3 56.8 16.25 923 84.35
3 3.93 1218.3 54.8 18.49 1013.25 83.17
25 4.36 1351.6 524 21.29 1115.60 82.54
2 4.99 1546.9 49.6 25.63 1941.25 82.18
1:5 .76 1785.6 45 31.79 1430.55 80.12
14 6.3 1953 41.5 36.97 1534.26 78.56
0.8 6.89 2135.9 359 45.10 1619.09 75.80
0.3 7.38 2287.8 22.8 67.09 1529.65 66.86

m3197t 4.2 wanInAResiANsEUABUNN uazlewiynieden AU AANY (il WialiussduEY

{ { a ad
WNATZUAATY 310 V iA10D 23 Ailadin

RL Input Output
[(9)) Tin(A) | Pin(W) | Vout(V) | Iout(a) | Pout(W) | Yszamsmn (%)
12:5 1.30 403 65.8 5.18 340.84 84.58
6.25 2.24 694.4 61.9 9.66 597.95 86.11
35 3.46 1072.6 56.2 16.11 905.38 84.41
3 3.86 1196.6 54.6 18.35 1001.91 83.73
2.5 427 1323.7 52.2 21.29 1111.34 83.96
2 4.83 1497.3 49 25.35 1242.15 82.96
145 5.57 1726.7 443 31.65 1402.10 81.2
1.1 5.94 1841.4 40.9 35.57 1454.81 79
0.8 6.51 2018.1 35 43.84 15344 76.03
0.3 6.72 2083.2 21.8 64.98 1416.56 68.00
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MR 4.3 wansnaaesianszuaduln uazewiwndieAsn AN UAITEAAIe AU lelius iU
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WNATSUAATI 310 V NANND 24 A laudsn

RL Input Output
Q) Iin (A) Pin (W) | Vout (V) | Iout(A) | Pout (W) Uszansnw (%)
12.5 1.3 403 66.1 5.04 333.14 82.66
6.25 2.23 691.3 61.8 9.66 596.99 86.36
3.5 3.47 1075.7 55.9 16.25 908.38 84.44
3 3.78 1171.8 54.4 18.21 990.62 84.54
2.5 42 1302 SN 21.15 1093.45 83.98
2 4.74 1469.4 483 25.07 1210.88 82.41
1.5 54 1674 43.4 30.81 1337.15 79.88
1l 5.78 1791.8 40.5 3487 1412.24 78.82
0.8 6.29 1949.9 34,5 42.86 1478.67 75.83
0.3 6.43 1993.3 21.1 63.58 1341.54 67.3

M7 4.4 NAN1INARRIIANTZIABUNY uazDYIlBARAUA N TUATTZAIRY U Wellussdudu

= = a ad
WNNIELUTNTI 310 V NANUD 26 A lalgsn

RL Input Output
Q) Tin (A) | Pin(W) | Vout(V) | Iout(a) | Pout(W) | dszansam (%)
12.5 1.29 399.9 65.4 5.04 329.62 82.42
6.25 2.18 675.8 61 9.52 580.72 85.93
3.5 3.35 1038.5 54.8 15.97 875.16 84.27
3 3.64 1128.4 53 17.79 942.87 83.56
2.5 4.01 1243.1 50.2 20.45 1026.59 82.58
2 447 1385.7 46.6 24.09 1122.59 81.01
115 5.02 1556.2 41.7 29.55 1232.24 79.18
141 5.33 1652.3 38.3 33.61 1287.26 77.91
0.8 5.67 1757.7 32.6 40.62 1324.21 75.34
0.3 5.54 1717.4 19.7 58.68 1156 67.31
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@ MOTOROLA

Pulse Width Modulation
Control Circuit

The SG3526 is a high performance pulse width modulator integrated
circuit intended for fixed frequency switching regulators and other power
control applications.

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

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

® 8.0V to 35V Operation

® 5.0V +1% Trimmed Reference

¢ 1.0 Hz to 400 kHz Oscillator Range

@ Dual Source/Sink Current Outputs: 2100 mA
e Digital Current Limiting

@ Programmable Dead Time

@ Undervoltage Lockout

® Single Pulse Metering

® Programmable Soft-Start

® Wide Current Limit Common Mode Range
@ Guaranteed 6 Unit Synchronization

Representative Block Diagram
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Circuitry 14
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#CS. O_ZS_
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Shutdown © 8

Metering
FIF B

Order this document by SG3526/D

S$G3526

PULSE WIDTH MODULATION
CONTROL CIRCUIT

SEMICONDUCTOR
TECHNICAL DATA

N SUFFIX
PLASTIC PACKAGE
CASE 707

PIN CONNECTIONS

+Error II E Vref
~Eror IZ E Vee

pE g
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+0s [ 7 |
Shutdown [ 8 |
RTE

[4]ve

E Output A
o
E RDeadtime
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(Top View)

ORDERING INFORMATION

Operating
Device Temperature Range Package
SG3526N Ty=0°to+125°C Plastic DIP
© Motorola, Inc. 1996 Rev 2



MAXIMUM RATINGS (Note 1)

S$G3526

Rating Symbol Value Unit

Supply Voltage Vce +40 Vde
Collector Supply Voltage \'e} +40 Vde
Logic Inputs -0.3to+5.5 \'
Analog Inputs -0.3toVge v
Output Current, Source or Sink lo +200 mA
Reference Load Current (Vo =40V, Note 2) Iref 50 mA
Logic Sink Current 15 mA
Power Dissipation Pp mW

Tp= +25°C (Note 3) 1000

Tc = +25°C (Note 4) 3000
Thermal Resistance Junction—to-Air RgJA 100 °C/wW
Thermal Resistance Junction-to-Case ReJc 42 °CIW
Operating Junction Temperature Tiy +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 Vce 8.0 35 Vde
Collector Supply Voltage Ve 4.5 35 Vde
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 20 150 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



ELECTRICAL CHARACTERISTICS (Vog = +15 Vdc, Ty = Tjow to Thigh [Note 5], unless otherwise noted.)

S$G3526

Characteristics l Symbol | Min | Typ Max I Unit |
REFERENCE SECTION (Note 6)
Reference Output Voltage (T = +25°C) Vief 4.90 5.00 5.10 \
Line Regulation (+8.0 V< Vg < +35 V) Regline - 10 30 mV
Load Regulation (0 mA < [|_< 20 mA) Regload - 10 50 mV
Temperature Stability AVyef/AT - 10 - mV
Total Reference Output Voltage Variation AVref 4.85 5.00 515 \
(+8.0V Vo< +35V,0mA<I <20 mA)
Short Circuit Current (Vyef = 0 V) (Note 2) Isc 25 80 125 mA
UNDERVOLTAGE LOCKOUT
Reset Output Voltage (Vyef = +3.8 V) - 0.2 0.4 \%
Reset Output Voltage (Vyef = +4.8 V) 24 4.8 - \
OSCILLATOR SECTION (Note 7)
Initial Accuracy (T = +25°C) - +3.0 +8.0 %
Frequency Stability over Power Supply Range AMosc - 0.5 1.0 %
(+8.0V<Vgoc<+35V) A——VCC
Frequency Stability over Temperature Afose - 2.0 - %
(AT = Tiow t0 Thigh) ATy
Minimum Frequency fmin - 0.5 - Hz
(RT =150 kQ, C1 = 20 uF)
Maximum Frequency fmax 400 = - kHz
(RT =2.0kQ, C1 =0.001 pF)
Sawtooth Peak Voltage (Vo = +35 V) Vosc(P) - 3.0 35 \
Sawtooth Valley Voltage (Vg = +8.0 V) Vosc(V) 0.45 0.8 - \Y
ERROR AMPLIFIER SECTION (Note 8)
Input Offset Voltage (Rg < 2.0 kQ) 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 36 4.2 - \Y
(VPin 1-VPin 2 2 +150 mV, Isoyrce = 100 pA)
Low Output Voltage VoL - 0.2 0.4 Vv
(VPin 2-VPin 1 2 +150 mV, Igjnk = 100 pA)
Common Mode Rejection Ratio (Rg < 2.0 kQ) CMRR 70 94 - dB
Power Supply Rejection Ratio (+12 V < Voo < +18 V) PSRR 66 80 - dB
NOTES: 2.Maximum junction temperature must be observed.
5.Tjow = 0°C Thigh = +125°C
6.1 = 0 mA unless otherwise noted.
7.7osc = 40 kHz (RT = 4.12kQ + 1%, C1 = 0.01 uF % 1%, Rp = 0 Q)
8.0V<Vopm<+5.2V.
3
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S$G3526
ELECTRICAL CHARACTERISTICS (continued)

Characteristics 1 Symbol I Min | Typ l Max l Unit I
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 \
(High Logic Level) (Isource = 40 pA) VoH 24 4.0 -
(Low Logic Level) (Igjnk = 3.6 mA) VoL - 0.2 0.4
Input Current— High Logic Level pA
(High Logic Level) (V|H = +2.4 V) IH - -125 -200
(Low Logic Level) (V= +0.4 V) L - ~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 pA
SOFT-START SECTION
Error Clamp Voltage (Reset = +0.4 V) - 0.1 04 \Y
Csoft—Start Charging Current (Reset = +2.4 V) Ics 50 100 150 pA
OUTPUT DRIVERS (Each Output, V¢ = +15 Vdc, unless otherwise noted.)
Output High Level VoH Vv
Isource = 20 mA 12,5 13.5 -
lsource = 100 mA 12 13 -
Output Low Level VoL \
lsink =20 mA - 0.2 03
Collector Leakage, Vg = +40 V IC(leak) - 50 150 pA
Rise Time (C_ = 1000 pF) tr - 0.3 0.6 us
Fall Time (Cy_ = 1000 pF) tf - 0.1 0.2 us
Supply Current lcc - 18 30 mA
(Shutdown = +0.4 V, Vo = +35V, RT = 4.12 kQ)

NOTES: 7.fogc = 40 kHz (R =4.12kQ £ 1%, Ct = 0.01 pF + 1%, Rp = 0 Q)
8.0V<Voys+5.2V
9.0 VSVop s +H12V

4 MOTOROLA ANALOG IC DEVICE DATA



S$G3526

Figure 1. Reference Stability over Temperature
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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 Vref
To Reset
VY
ref § R1
To Driver A
Qi + To Driver B
1.2V ATy
Bandgap P
Reference
Q12 R2 A
¢100uA i § .
3 Compensation 9 L
¢ 100pA L
500
1
+ Emor
Figure 11. Pulse Processing Logic
Memory
FIF The metering Flip—Flop is an asynchronous data latch

which suppresses high frequency oscillations by allowing

Sync ! qs only one PWM puise per oscillator cycle.

S o—RrR a}—> Ciock

PWM —D ] e
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 Figure 13. Error Amplifier Connections
j_ Negative
. Output
C R Voltage
hena] R 1 Ry 1
2 Vigf = W3 Vref i
17| Reference |18 2 2| _
Vee o Regulator Vref Ry > Rs
+ -
. R1 Positive
& T 10uF Output
Gnd Voltage Gnd
Gnd ]
- N 4110} PO |
* May be required with some types of transistors out = Yref | TR2 out= Vref | R,
R1R2
R3=\Rr+Rs
Figure 14. Oscillator Connections Figure 15. Foldback Current Limiting
Qutput Filter <€¢—— ——0 +
Rs
i 563526 ® Sync 6
R Vout
Rp 9 10 7 . o
=y R2
Gnd < —0 ~
Rt I Cr
Vout Ry )
| (0'1V+R1+R2 (01 )
bl = e | s lap=| —=—
(max) Rg SC S
Figure 16. Soft-Start Circuity Figure 17. Driving VMOS Power FETs
+12V O
Vref
100 | 14
+Error = PWM Vo a3
~Error 2
SG3526

Reset 5

16

B
Gnd

gl+
=
£
.;}-—I} lll—ﬂ "'

Csoft-Start

The totem pole output drivers of the SG3526 are ideally
suited for driving the input capacitance of power FETs at

high speeds.
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Figure 19. Flyback Converter with

Figure 18. Half-Bridge Configuration Current Limiting
+V o—
W oo Supply
Supply R1 co L
. ll
) = cf 14 Ré
14 Q1 Vo o8 i
VC A 13 ] i
il 5|= 16, I8 X
T2
63526 L R B
5|18 Q2 T G g| S6%% |
Gnd | §  +CS
15 T®
: (e -CS & §R3
o S Gnd
e 15
T C1 % R2
O ¢

In the above circuit, current limiting is accomplished by using the
current limit comparator output to reset the soft-start capacitor.

Figure 20. Single-Ended Configuration Figure 21. Push-Pull Configuration
+V Supply © Q1 To +V Supply o
Filter R1
C1
R " —
V, R2
C A 13 o T1
14 : ”
Ve Cc2 =
A 48 SG3526 l__{e_
$G3526 16 R3
B 16 Gnd B — A l\tcl)f

Gnd 15
15

o =
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OUTLINE DIMENSIONS
N SUFFIX
PLASTIC PACKAGE
CASE 707-02
ISSUE C
NOTES:
1. POSITIONAL TOLERANCE OF LEADS (D),
e I ol O e O e I T e O O o O ) SHALL BE WITHIN 0.25 (0.010) AT MAXIMUM
13 10 MATERIAL CONDITION, IN RELATION TO
SEATING PLANE AND EACH OTHER.
D B 2. DIMENSION L TO CENTER OF LEADS WHEN
O 9 ¥ FORMED PARALLEL.
U oo 3. gmgusmn B DOES NOT INCLUDE MOLD
A MILLIMETERS INCHES
DIM| MIN | MAX | WIN | MAX
A | 2222 | 2324 | 0875 | 0915
B | 610 | 6.60 | 0240 | 0.260
C | 356 | 457 | 0440 | 0.180
D | 036 | 056] 0014 | 0022
F | 127 | 178 | 0.050 | 0.070
G 254 BSC 0.100
H | 102 | 1.52 | 0.040 |;0.060
J | 020 | 030 | 0.008 ;ﬁ‘ 012
K1 292 T 343 [ 0415 110135
L 7.62BSC 0.300 BSC
M 0°] 159 0°] 150
N | 051 ] 102 [ 0020 [ 0040
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intersil IRFP460

Data Sheet : July 1999 File Number 2291.3

20A, 500V, 0.270 Ohm, N-Channel Features
Power MOSFET . 20A. 500V

This N-Channel enhancement mode silicon gate power field o =0.270Q
effect transistor is an advanced power MOSFET designed, DS(ON) =™
tested, and guaranteed to withstand a specified level of * Single Pulse Avalanche Energy Rated
energy in the breakdown avalanche mode of operation. All of + SOA is Power Dissipation Limited
these power MOSFETSs are designed for applications such
as switching regulators, switching convertors, motor drivers,
relay drivers, and drivers for high power bipolar switching  Linear Transfer Characteristics
transistors requiring high speed and low gate drive power.
These types can be operated directly from integrated
circuits. * Related Literature
- TB334 “Guidelines for Soldering Surface Mount
Components to PC Boards”

« Nanosecond Switching Speeds

* High Input Impedance

Formerly developmental type TA17465.

Ordering Information Symbol
PART NUMBER PACKAGE BRAND D
IRFP460 TO-247 IRFP460
NOTE: When ordering, use the entire part number. G
S
Packaging
JEDEC STYLE TO-247
SOURCE
i DRAIN
GATE
DRAIN
(TAB)
4-359 CAUTION: These devices are sensitive to electrostatic discharge; follow proper ESD Handling Procedures.

http:/mww.intersil.com or 407-727-9207 | Copyright © Intersil Corporation 1999



IRFP460

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

Drain to Source Voltage (Note 1). . . ... Vps
Drain to Gate Voltage (Rgg = 20kQ) (Note 1) . ... ..ottt Vper
Continuous Drain Current ... ... .. .. Ip

T =008 O e e s el Sty (o B e i Ip
Pulsed Drain Current (NOte 3) . .. . ..ot e e Ipm
Galeto Source VOURGE s/t me: i 4 « £ oimmn £ 8 & 50ie 8 50500 5 % 5 riase o2 minsns s o maral e als i ioiete o ariniiae ol o7ain Ves
Maximum Power Dissipation . .......... ... ... . e Pp
Linear'Derating FACOr . < o« s & wvindiels s & misis s £ 2 565 £ 5 5 5105 55 5150 ¥ 8 5 srtnrt st s vimiinst o o 5 minis almess 55 o
Single Pulse Avalanche Energy Rating (Note 4). . .............. ... ... .o, Eas
Operating and Storage TeMPerature . . . ...........uututt ettt Ty TsTR
Maximum Temperature for Soldering

Leadsat 0.063in (1.6mm) from Case fOr 10S. - « < civi s o o s s 6mmEe st bt s cmns oo e e b e Ty

Package Body for 10s, See Techbrief 334 .. .. ........ ..., Tpkg

IRFP460

500
500
20
12
80
+20
250
2.0
960

-55 to 150

300
260

UNITS

CAUTION: Stresses above those listed in “Absolute 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 indicated in the operational sections of this specification is not implied.

NOTE:
1. Ty =25°%C to T; = 125°C.

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

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNITS
Drain to Source Breakdown Voltage BVpss |Ip =250pA, Vgg = 0V (Figure 10) 500 - - Vo
Gate Threshold Voltage VaesaH) |Ves = Vps: Ip = 250pA 2 - 4 \
Zero Gate Voltage Drain Current Ipss Vps = Rated BVpgg, Vgg = 0V - - 25 HA
Vps = 0.8 x Rated BVpgg, Ves =0V, Ty = 125°C - - 250 A
On-State Drain Current (Note 2) Ipion) | Vbs > Ip(on) X ros(onymax; Vas = 10V 20 E = A
Gate to Source Leakage Current lgss Vas = 20V - - +100 nA
Drain to Source On Resistance (Note 2) | rpsion) [!p = 11A, Vgs = 10V (Figures 8, 9) - 024 | 0.27 Q
Forward Transconductance (Note 2) Ofs Vps 2 50V, Ipg > 11A (Figure 12) 13 19 - S
Tum-On Delay Time tayoon) | Vop =250V, Ip = 21A, Rgs = 4.3Q, Rp = 12Q, - 23 35 ns
Rise Time t Vgs = 10VMOSFET S\_Nitching Times are Essentially 2 81 120 ns
Independent of Operating Temperature
Tum-Off Delay Time td(OFF) - 85 130 ns
Fall Time t - 65 98 ns
Total Gate Charge Qgror) | Vas = 10V, Ip = 21A, Vpg = 0.8 x Rated BVpgg, - 120 190 nC
(Gate to Source + Gate-Drain) Ig(REF) = 1.5mA (Figure 14). Gate Charge is
Gate to Source Charge Qgs Essentially Independent of OperatingTemperature i 18 i nC
Gate to Drain “Miller” Charge Qqqg - 62 - nC
Input Capacitance Ciss Vps = 25V, Vgg = 0V, f = 1MHz (Figure 10) - 4100 - pF
Output Capacitance Coss - 480 - pF
Reverse Transfer Capacitance Crss - 84 - pF
Internal Drain Inductance Lp Measured from the Drain | Modified MOSFET - 5.0 - nH
Lead, 6mm (0.25in) from | Symbol Showing the
Package to Center of Die | Internal Device
Internal Source Inductance Ls Measured from the Source | nductances : - 13 - nH
Lead, 6mm (0.25in) from
Header to Source Bonding
Pad
Thermal Resistance Junction to Case Rguc - - 0.50 | °cw
Thermal Resistance Junction to Ambient Ragya Free Air Operation - - 30 o°c/w

4-360 intersii
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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 - - 20 A
: Symbol Showing the

t C t | - - 80 A
Pulse Source to Drain Curren SDM Integral Reverse P-N
(Note 3) : :

Junction Rectifier
G
S

Source to Drain Diode Voltage (Note 2) Vsp Ty =25°C, Igp = 21A, Vgg = OV (Figure 13) - - 1.8 \
Reverse Recovery Time tr Ty=25°C, Igp = 21A, digp/dt = 100A/jus 280 580 1200 ns
Reverse Recovery Charge Qrr Ty =25°C, Igp = 21A, digp/dt = 100A/jus 3.8 8.1 18 jiles

NOTES:

2. Pulse 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= 50V, starting T;= 25°C, L = 4.3mH, Rgg = 25Q, Peak Iag = 20A.

Typical Performance Curves uniess Otherwise Specified
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Typical Performance Curves uniess Otherwise Specified (Continued)

103 : 40 T v ~
OPERATION IN THIS - Vs =10V PULSE DURATION = 808
5 AREA IS LIMITED F Vas = 6.0V DUTY CYCLE = 0.5% MAX
L2 Y 'ps(ON) 22 ’
< 402 <
= 1 e T = Vgs = 5.5V
z 5 7 Ak £ i z
‘&1 T T TP
& 2 1 8 B { PPl | 100ys| 4
2 > L3 g
o 10 : 2
P 1ms
= 5 - == I Z 16 =
3 FH 3 Vgs = 5.0V
o 2 INER: N 10ms. =
S 1 N
5 [T =25°C DCH Vag = 4.5V
Ty = MAX RATED | =
0 f SINGLE PULSE [l ° g===:%=
1.2 5,010 2 5 102 2 5 103 0 50 100 150 200 250
Vps, DRAIN TO SOURCE VOLTAGE (V) Vps, DRAIN TO SOURCE VOLTAGE (V)
FIGURE 4. FORWARD BIAS SAFE OPERATING AREA FIGURE 5. OUTPUT CHARACTERISTICS
102
PULSE DURATION = 80us PULSE DURATION = 80ys
DUTY CYCLE =0.5% MII\X » : DUTY CYCLE = 0.5% MAX—}
2 % Vos = 10V Vas -I- 6.0v Vps 2 50V
= o < 10
E Vgs = 5.5V E f f =
E 24 i T T 7
g z T, =150°C AL
o = 1
z / (3]
2 16 ” Vgs =5.0V g Ty=25°C
[=] I }
. (=]
I e l 5 04
Vgs = 45V ANA ==,
R B Vos = 40V 1
0 — 102 1
0 4 8 12 16 20 0 2 4 6 8 10
Vps, DRAIN TO SOURCE VOLTAGE (V) Vs, GATE TO SOURCE VOLTAGE (V)
FIGURE 6. SATURATION CHARACTERISTICS FIGURE 7. TRANSFER CHARACTERISTICS
2.5 3.0
PULSE DURATION = 80ps PULSE DURATION = 80ps
DUTY CYCLE = 0.5% MAX w euw (12Y\(I:LE . &rx/n MAX
=10V, Ip =
W20 € g4l = =
fe !
33 @ A /
? w Vgs = 10V o >,
o915 >%18 4
< It /
zi 22
=a oy 1/
G w10 8 = 1.2 —
zz / NG //
o0 / <
8 os Z os et
= VGS =20V o -
4
0 l I 0
0 20 40 60 80 100 40 0 40 80 120 160
Ip, DRAIN CURRENT (A) T, JUNCTION TEMPERATURE (°C)
FIGURE 8. DRAIN TO SOURCE ON RESISTANCE vs GATE FIGURE 9. NORMALIZED DRAIN TO SOURCE ON
VOLTAGE AND DRAIN CURRENT RESISTANCE vs JUNCTION TEMPERATURE

4-362 intersil



IRFP460

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