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ABSTRACT

This paper presented the design and test report for welding invertor. Initially the rectifier

and filter circuit change the alternating current 220 Volts 50 Hz to direct current 311 Volts.
Subsequently the direct current will change to high frequency pulse (about 24 kHz) by power
mosfet that it’s inside of half-bridge invertor. And Controlled switching characteristic by
SG3526 entire frequency and pulse width which it receied data from output section to continue
the process. Finally, output voltage of welding invertor is 54 volts (no load) and welding current

is about 70 amps.
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Current capacity

Diameter Over Nominal Resistance in milliampares
Insulation (inchs) Circular Per 1000 bases on
AWG Min Max Mil area Ft 1000 c.m/A AWG
8 0.310 0.133 16510 0.6281 16510 8
9 0.116 0.119 13090 0.7925 13090 9
10 . 0.104 0.106 10380 0.9985 10380 10
11 0.0928 0.0948 8230 1.261 8226 11
12 0.0829 0.0847 6530 1.588 6529 12
13 0.0741 0.0757 5180 2.001 5184 13
14 0.0667 0.0682 4110 2.524 4109 14
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
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vz 189
L — (Ein - E'our)>< At (38)
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Load (Q) | Vin(V) | Tin(A) | Pin(W) | Vout(V) | Tout(A) | Pout(W) | usz@nEam
3.5 311 1.8 559.8 43.7 12.5 546.2 97.5 %
3 311 2.05 637.5 43.2 14.5 626.4 98.2%
2.5 311 2.4 746.4 42.1 16.5 694.6 93.1%
2 311 2.8 870.8 40 30 800 91.8%
1.5 311 3.4 1057.4 37.3 25 932.5 88.2%
1 311 4.1 1275 34 32 1156 85.6%
0.8 311 4.6 1430.6 31.5 38 1197 80.3%
0.75 311 48 1492.8 30 40 1200 80.0%
0.3 311 55 1710 19.3 63.3 1241.6 72.5%
3197 2 a1tlszaniamiise lddionud 24 iz
Load (Q) | Vin(V) | Iin(A) | Pin (W) | Vout(V) | Iout(A) | Pout(w) | Ysz@nSan
3.5 311 1.8 559.8 42.7 12.4 529.4 94.5%
3 311 2.0 622.0 41.8 14.0 585.2 94.0%
2.5 311 2.2 684.2 40.4 15.9 642.3 93.8%
2 311 2.5 777.5 38.2 19.0 725.8 93.3%
1.5 311 3.0 933.0 35.5 23.0 816.5 87.5%
1 311 3.4 1072.9 31.6 28.6 903.7 84.2%
0.8 311 3.8 1181.8 28.1 34.8 977.8 82.7%
0.65 311 4.1 1275.1 26.0 40.0 1040 81.5%
0.3 311 42 1306.2 17.7 59 1044 79.9%
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M3199 3 asatlszaniamndalddionud 27 kHz

Load (Q) | Vin(V) | Iin(A) | Pin (W) | Vout(V) | Iout(A) | Pout(W) | Usz@nsam

3.5 311 1.6 497.6 41.0 11.8 483.8 97.2%

3 311 1.8 559.8 40.0 13.5 540.0 96.0%
2.5 311 2.0 622.0 38.6 15.5 598.3 96.1%

2 311 2.2 1699.7 36.2 182 658.8 94.1%
1.5 311 2.6 808.6 33.1 22.8 754.7 93.3%

1 311 3.0 933.0 29.0 28.4 824.5 88.3%
0.8 311 3.9 995.2 24.5 30.6 750.3 75.3%
0.5 311 3.5 1088.5 20.3 40.0 812.0 74.5%
0.3 311 3.6 1119.6 14.9 49.6 740.0 66.0%
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Order this document by SG3526/D

REOTOROLA = ecee—
SG3526

Pulise Width Modulation

Control Circuit

The SG3526 is a high performance pulse width modulator integrated | PULSE WIDTH MODULATION

circuit intended for fixed frequency switching regulators and other power CONTROL CIRCUIT
control applications.

Functions included in this IC are a temperature compensated voltage
reference, sawtooth oscillator, error amplifier, pulse width modulator, pulse SEMICONDUCTOR
metering 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,
digital current limiting, double pulse inhibit, adjustable dead time and a data
latch for single pulse metering. Al 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

® 5.0 V*1% Trimmed Reference 1
® 1.0 Hz to 400 kHz Oscillator Range
@ Dual Source/Sink Current Outputs: +100 mA N SUFFIX
* Digital Current Limiting P oaE
¢ Programmable Dead Time
® Undervoltage Lockout
e Single Pulse Metering
® Programmable Soft-Start PIN CONNECTIONS
@ Wide Current Limit Common Mode Range e
® Guaranteed 6 Unit Synchronization +Error | 1 Evfe‘
~Error | 2 E Vee
Compensation E E Output B
Representative Block Diagram
Csoft-Start E —ﬂ Ground
e Resel [5_ E Ve
Under- —
~ ~17|Reference
Yee ot Regulator ngfgf, -C8 E E%‘" A
GrT oJi—_i TE ilrncf%al +CS IZ _1_2__] Syne
- ! < 14 R,
i S‘)'nc ; r_o Vo Shutdown [_T_ ERDeadﬁme
Deadtime 0—9 B ) ..l 1 . —] Z]C
}j\T 21—0: scitator L o T l:i_ 0 1
T - |output
- H A (Top View)
Reset 0~ Soft =
Csofi-start _§Laﬂ__—_i R ‘
4 FIF s
Compensation o |
Vee |
3 16 ORDERING INFORMATION
—0
Metering Output Operating
| FFF Ll 8 Device | Temperature Range| Package
‘; -k
| Shutdown 0-2 - SG3526N | T =0°10+125°C | Plastic DIP

@ Molorola, Inc. 1996 Rev2




MAXIMUM RATINGS (Note 1)

SG3526

Rating Symbol Value Unit
Supply Voltage Vee +40 Vde
Coliector Supply Voltage Ve +40 Vdc
Logic Inputs -0.3t0+5.5 4
‘ Analog Inputs ~0.3t0 Voo %
Output Current, Source or Sink lo 1200 mA
Reference Load Current (Vo = 40 V, Note 2) Iref 50 mA
Logic Sink Current 15 mA
Power Dissipation Pp mWwW
Ta =+25°C (Note 3) 1000
TG = +25°C (Note 4) 3000
Thermal Resistance Junction—to-Air RaJa 100 °CW
Thermal Resistance Junction-to-Case RegJyc 42 “CIW
Operating Junction Temperature Ty +150 °C
Storage Temperature Range Tstg —65 10 +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 tempaeratures ahove +25°C.

RECOMMENDED OPERATING CONDITIONS

Characteristics Symbo! Min Max Unit
Supply Voltage Vee 8.0 35 Vde
Collector Supply Voltage Ve 4.5 35 Vdc
Output Sink/Source Current (Each Output) lo 0 +100 mA
Reference Load Current Iref 0 20 mA
Oscillator Frequency Range fasc 0.001 400 kHz
Oscillator Timing Resistor Rt 2.0 150 kQ
Oscillator Timing Capacitor Ct 0.001 20 1F
Available Deadtime Range (40 kHz) - 3.0 50 Y%
Operating Junction Temperature Range Ty 0 +125 °C

MOTOROLA ANALOG IC DEVICE DATA




5G3526

ELECTRICAL CHARACTERISTICS (Voo =+15Vde, Ty = Tigy o Thigh [Note 5], unless otherwise noted.)

Characteristics

l Symbol l Min l Typ l Max ' Unit l
REFERENCE SECTION (Note 6)
Reference Output Voltage (Ty=+25°C) Vrief 4.90 5.00 5.10 \
Line Regulation (+8.0 V < Vee £435V) Regline - 10 30 mV
Load Regulation (0 mA < 1| <20 mA) Regload - 10 50 mV
Temperature Stability AVief/AT - 10 - mV
Total Reference Qutput Voltage Variation AViet 4.85 5.00 5.15 \
(+8.0V<Voo <+35V,0 mA <1 <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 SECTICN (Note 7)
Initial Accuracy (T = +25°C) - +3.0 8.0 %
Frequency Stability over Power Supply Range Afgge - 0.5 1.0 %
(+8.0 V< Voo €435 V) A Voo ’
Frequency Stability over Temperature Afpge - 2.0 - %
(ATy = Tiow 10 Thigh) ATy
Minimum Frequency fmin - 0.5 - Hz
(RT = 150 k2, CT = 20 uF)
Maximum Frequency fmax 400 - - kHz
(RT=2.0kQ, CT=0.001 pF)
Sawtooth Peak Voltage (Vgg = +35 V) Vosc(P) - 3.0 35 \
Sawtooth Valley Voltage (Vg = +8.0 V) Vose(V) 0.45 0.8 - \
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 3.6 4.2 = \'4
(VPin 1=YPin 22 +150 MV, Isource = 100 pA)
Low Output Voltage VoL - 0.2 0.4 \
(VPin 2-Vpin 1 2 +150 mV, Igjnk = 100 UA)
Common Mode Rejection Ratio (Rg £2.0kQ) CMRR 70 94 - daB
Power Supply Rejection Ratio (+12 V < Ve £+18V) 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.fosc =40 kHz (RT = 4.12 kQ £ 1%, C1 = 0.01 pF + 1%, Rp=00Q)
8.0VSVom<+52V.
MOTOROLA ANALOG IC DEVICE DATA 3



SG3526
ELECTRICAL CHARACTERISTICS (continued)

Characteristics J Symbol l Min l Typ l Max l Unit I
PWM COMPARATOR SECTION (Note 7)
Minimum Duty Cycle DCmin - - 0 %
(VCompensation = +0.4 V)
Maximum DUty Cyde Domax 45 49 - %
(VCompensation = +3.8 V)
DIGITAL PORTS (SYNC, SHUTDOWN, RESET)
Output Voltage \"
(High Logic Level) (Isource = 40 pA) VOH 2.4 4.0 -
(Low Logic Level) (Igjnk = 3.6 mA) VoL - 0.2 0.4
Input Current — High Logic Level MA
(High Logic Level) (V) = +2.4 V) hH - -125 -200
(Low Logic Level) (Vi = +0.4 V) e - -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 HA
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 pHA
QUTPUT DRIVERS (Each Output, Vg = +15 Vde, unless olherwise noted.)
Output High Level VoH \%
lsourqe =20 mA 12.5 13.5 e
'SOUrCe = 100 mA 12 13 -~
Output Low Level VoL \
lsink = 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 (C = 1000 pF) 1r - 0.3 0.6 us
Fall Time (C = 1000 pF) t - 0.1 0.2 us
Supply Gurrent Icc - 18 30 mA
(Shutdown = +0.4 V, Voo = +35 V, RT = 4.12 kQ)

NOTES: 7.fose = 40 kHz (R = 4.12kQ £ 1%, C7 = 0.01 yF £ 1%, Rp = 0 Q)
B.OVSVgom <452V
9.0VSVEyS+I2V

1 : MOTOROLA ANALOG IC DEVICE DATA
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Figure 1. Reference Stabiiity 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 4. Current Limit Comparator Threshold
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Figure 6. Output Driver Saturation Voltage as a
Function of Sink Current
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Figure 7. V¢ Saturation Voltage as a
Function of Sink Currant
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Figure 9. Error Amplifier
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Figure 8. Oscillator Period
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Figure 10. Undervoltage Lockout
Vret
ToReset
3
To Driver A
+ To Driver B
1.2V ]
Bandgap >,
Reference
J— ? R2 —3

Figure 11. Pulse Processing Logic

Memory
FF

S o—jR o>
PWM ——1D
Q>
Metering
F/F

Clocik

PWM

The metering Flip-Flop Is an asynchronous data latch
which suppresses high frequency oscillations by allowing
only one PWM pulse per oscillator cycle.

The memory Flip-Flop prevents double pulsing in a
push-pull configuration by remembering which output
produced the last pulse.
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APPLICATIONS INFORMATION

Figure 12. Extending Refarence

Output Current Capabllity Flgure 13. Error Amplifier Connections

& Negative
\ . Cutput
c - Ri Votage
) R3 1 R2 1
Vigf —VWA———4 Ve +
27 171 Reference |18 2
vee Wy Regutator Vret (A
+ Positive
18 104F Output
T Voﬂage Gnd
Gnd A . ; . o
= vy (R1+R2\ oy /Rq
* May be required with some types of transistors out = Yret . R out = Vref 'y
/’ \
L
3= \ R{ +Ry /
Figure 14. Oscillator Connectlons Figure 15. Foldback Current Limiting
g g
Oulput Filter 4———»——/\?"\/\,-—-‘»—-——0 +
S
! $G3526 L S 5
8
R Vout
Rp 9 10 W7 1
= &
RT C Gnd «& —0 —
-
Vout Rt
I (0.4v 4 Soutfy
Ri+R2 / \
- = limax) e _( Q.1v )
Rs \ Rs

Figure 16. Soft-Start Circuity Figure 17. Driving VMOS Power FETs

F12Vi0=+

Vref

;ﬁgg Ramp— - L
\ PWM Ve 418 q
Emor
1

+ Error I

, +
- Error g _/Amg/ /[

$G3526
—t Q2
Reset Q1

B
Gnd

777
To
Q3 _J—™ Undervoltage  _L.

Lockout I Csofi-Start

77

The fotem pole output drivers of the §G3526 are ideally

suited for driving the input capacitance of power FETs at
high speeds.
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Figure 18. Half-Bridge Configuration
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Figure 20. Singie—Endad 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
currenl limil comparator output lo reset the soft-start capacitor.

Figure 21. Push—Pull Configuration
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OUTLINE DIMENSIONS
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N SUFFIX
PLASTIC PACKAGE
CASE 707-02
ISSUE C

fa— |~

gl

\qu»M *"\Y""'

NOTES:

1. POSITIONAL TOLERANCE OF LEADS (D),
SHALL BE WITHIN 0.25 (0.010) AT MAXIM UM
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

| DM WIN_| MAX | HIN | MAX
A | 2222 | 2324 | 0875 | 0915
] 6.10 6.60 | 0.240 0.269
C | 355 | 457 | 0.140 | 0180
D | 036 | 056 0014 ] 0022
F | 127 | 178 [ 0.0% | 0070
G 2,54 BSC 0.100 BSC
Hl 102 ] 152 | 0040 [ 0060
J | 020 | 030 0008 | 0012
K| 29 | 243 | 0115 | 0435
L 7.62 BSC 1.300 BSC
M e ] {50 0e] 15°
N1 05t | 1021 0020 | 0040
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20A, 500V, 0.270 Ohm, N-Channel
Power MOSFET

This N-Channel enhancement mode silicon gate power field
effect transistor is an advanced power MOSFET designed,
tested, and guaranteed to withstand a specified level of
energy in the breakdown avalanche mode of operation. All of
these power MOSFETSs are designed for applications such
as switching regulators, switching convertors, motor drivers,
relay drivers, and drivers for high power bipolar switching
transistors requiring high speed and low gate drive power.
These types can be operated directly from integrated
circuits.

Formerly developmental type TA17465.

IRFP460

Features

* 20A, 500V

* 1DS(ON) = 0.270Q

* Single Pulse Avalanche Energy Rated
* SOA is Power Dissipation Limited

* Nanosecond Switching Speeds

* Linear Transfer Characteristics

* High Input Impedance

* Related Literature

- TB334 “Guidelines for Soldering Surface Mount
Components to PC Boards”

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
? _, DRAIN
GATE
4-359 CAUTION: These devices are sensitive to electrostatic discharge; follow proper ESD Handling Procedures.

http://www.intersil.com or 407-727-9207 | Copyright © Intersil Corporation 1999
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Absolute Maximum Ratings Tg = 25°C, Unless Otherwise Specified

Drain fo Source Voltage (Note 1). . .............oooo i Vbs
Drain to Gate Voltage (Rgg = 20kQ) (Note 1) ... oo VpGR
Continuous Drain Current . ... I

Tc=100°C .......... .. e Ip
Pulsed Drain Current (Note 3) . ... ... ... ... ... .. ... Ipm
Gate to Source Voltage . ..o Vas
Maximum Power Dissipation .................ooiiiiiiiiiiiin i Pp
Linear Derating Factor ............. ... ..o i
Single Pulse Avalanche Energy Rating(Noted). .......... .. ... .. ... ... .. .. .. .. .. Eas
Operating and Storage Temperature . ...................................... Ty TsTa
Maximum Temperature for Soldering

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

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

IRFP460
500
500

20

12

80
+20
250
2.0
960

-56510 150

300
260

oC
°c

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage (o 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 1o T = 125°C,

Electrical Specifications T = 25°C, Unless Otherwise Specified

1 PARAMETER | SYMBOL | TEST CONDITIONS | MIN j TYP | MAX | UNITS r
Drain to Source Breakdown Voltage | BVpss ; Ip = 250pA, Vgg = OV (Figure 10) J 500 | - - \% ;
| Gate Threshold Voltage | VasH) | Vas=Vps, Ip=2501A | 2 - 4 \4 ’
| Zero Gate Voltage Drain Current | Ibss ! Vps = Rated BVpgg, Vgg = 0V |- lo- 25 HA ]
| | VDs = 0.8 x Rated BVpgg, Vas = 0V, Ty = 12550 R I 250 | pA
‘ On-State Drain Current (Note 2) ID(ON) f Vpg > ID(ON) X DS(ON)MAX: VGs = 10V .20 % E - A
i Gate to Source Leakage Current less | Vag=+20V - | - | +100 ! nA
| Drain to Source On Resistance (Note 2) | 'DS(ON) i Ip=11A, Vgg = 10V (Figures 8, 9) |- y 0.24 [ 0.27 Q
| Forward Transconductance (Note 2) | Ofs " Vps 250V, Ipg > 11A (Figure 12) | 13 | 19 I - S
| Turn-On Delay Time ! ’d(ONL{‘ VDp=250V,Ip = 21A, Rgg =4.3Q, Rp = 120, | - j 23 35 ns
1 Rise Time | i I Vgg =10V MOSFET Smchmg Times are Essentially R 120 | s
| ‘ — Independent of Operating Temperature - | |
| Turn-Off Delay Time | td(OFF) \ [ - ([ 85 I 130 ns
| Fall Time | t | - | es5 98 ns
' Total Gate Charge - Qqgrrom | Vas =10V, Ip = 21A, Vpg = 0.8 x Rated BVpss, | - | 120 | 190 nC
| (Gate to Source + Gate-Drain) ‘ | Ig(REF) = 1.5mA (Figure 14). Gate Charge is } ’ }
Gate fo Source Charge ! Qs ; Essentially Independent of OperatingTemperature | - i‘ 18 N nC
| Gate to Drain “Miller” Charge | Qgq ] P I’ 62 - nC
Input Capacitance . Ciss | Vpg =25V, Vgg =0V, f = IMHz (Figure 10) - | 4100 | - pF
. S | el L |
Output Capacitance . Coss | | - | 480 | - pF
' Reverse Transfer Capacitance  Cpss - 84 ! ; pF
Internal Drain Inductance j Lp [ Measured from the Drain | Modified MOSFET Po- 50 | - nH
| j Lead, 6mm (0.25in) from fSymbol Showing the | r ’
| Package to Center of Die | Internal Device | ! |
Internal Source Inductance Lg | Measured from the Source “ Inductances D - 13 0 - nH |
| | Lead, 6mm (0.25in) from i 1 \ |
: l‘ Header to Source Bonding | ! ! |
| Pad f | ‘
| | | |
i | | | | .
| 1 ; i i
| | | I | |
| | ‘ | |
Thermal Resistance Junctionto Gase | Rgyc » - S Lo 0.50 | %cw
Thermal Resistance Junction to Ambient | Reua  Free Air Operation - - | 3 | cw

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
| Pulse Source to Drain Current " igpw | Symbol Showing the ‘ - - 80 A
| | Integral Reverse P-N |

| (Note 3) ‘ i & |

‘ | | Junction Rectifier J

| | \ | a

i | | |

\ | | ‘ l

.‘ | : [ s

i Source to Drain Diode Vollage (Note 2) [ Vsp [ Ty=25°C, Igp = 21A, Vas = 0V (Figure 13) | - - 1.8 Vv
' Reverse Recovery Time .ty | Ty=25°C, Igp = 21A digp/dt = 100A/s 280 580 | 1200 ns
| Reverse Recovery Charge ‘, QRrR 1 Ty=25°C, Igp = 21A, digp/dt = 100A/s | 38 | 81 18 nc

LNOTES:
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 = 250, Peak Iag = 20A.

Typi(.‘a/ Performarnce Curves uniess Otherwise Specified
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0 50 100 150 25 50 75 100 125 150
Tc, CASE TEMPERATURE (°C) Tc, CASE TEMPERATURE (°C)
FIGURE 1. NORMALIZED POWER DISSIPATION vs CASE FIGURE 2. MAXIMUM CONTINUOUS DRAIN CURRENT vs
TEMPERATURE CASE TEMPERATURE
1
5 8
<
w =] 0.5
Q
Z 01f o,
[a} =
a ot 4 ]
= C i
= 70.05 —— Ppm i
r% 10-258':? "] e .
g = —L ty l E
G [ SINGLE PULSE NOTES: —=| 12 -]
5 DUTY FACTOR: D =ty/t, i
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1075 104 1073 1072 0.1 1 10
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FIGURE 3. MAXIMUM TRANSIENT THERMAL IMPEDANCE
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Typical Performance Curves unless Otherwise Specified (Continued)

103

OPERATION IN THIS

5
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Ip, DRAIN CURRENT (A)

Tc = 25°C
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SINGLE PULSE
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10 2 5 102 2 5 103

Vps, DRAIN TO SOURCE VOLTAGE V)

FIGURE 4. FORWARD BIAS SAFE OPERATING AREA
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32

PULSE DURATION = 80j:s
DUTY CYCLE = 0.5% MAX yd J.——

T Vs = 60V

!
Vag = 10V l

24

va Vgg =55V

1o /L

Vgs =5.0V

Ip, DRAIN CURRENT (A)

Vgs = 4.5V
Vgs = 4.0V

0 4

o 8

12 16 20

Vps, DRAIN TO SOURCE VOLTAGE V)

FIGURE 6. SATURATION CHARACTERISTICS

25

»
o

PULSE DURATION = 80ps
I DUTY CYCLE = 0.5% MAX

Vgs =10V

-
[,

=
o

/
/
/

o o

'DS(ON): PRAIN TO SOURCE
ON RESISTANCE ()

o

@

P o Vgs =20V

40 60 80 100
Ip, DRAIN CURRENT (A)
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FIGURE 5. OUTPUT CHARACTERISTICS
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FIGURE 7. TRANSFER CHARACTERISTICS
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FIGURE 9. NORMALIZED DRAIN TO SOURCE ON
RESISTANCE vs JUNCTION TEMPERATURE
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Typical Performance Curves uniess Otherwise Specified (Continued) .
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Test Circuits and Waveforms

Vbs
| BVpss
L - tp —a
Vps
VARY tp TO OBTAIN . Ias e "
L. D
REQUIRED PEAK Ipg Ra QE’ = vop T / g
— =r
Vas -
DUT
R
tp
ov Ias 5
Y 0.01Q
> ‘M—j o | AV |
FIGURE 15. UNCLAMPED ENERGY TEST CIRCUIT FIGURE 16. UNCLAMPED ENERGY WAVEFORMS
- ton - - torr |=—
| td(oN) |=—— —* [td(oFF) [=——
—| t |e— — |t [
é Rp Vpg e
> 9% F90%
_J__+
st — Voo 10% 10%
Ra H—j = 0 A
—
J— puT X 90%
1 I I Vas 50% 50%
° . <—— PULSE WIDTH
Vas ha 0t

FIGURE 17. SWITCHING TIME TEST CIRCUIT FIGURE 18. RESISTIVE SWITCHING WAVEFORMS

Vps
CORRENT (ISOLATED
REGULATOR SUPPLY) Vbp
Qq(rom) =
SAME TYPE o Gs
12V AS DUT - 20gd e
BATTERY - Dgg e
| I !
D Vps
DUT 0
—
1
5 : G(REF) IG(REF)
Vps
lc CURRENT —— | CURRENT
SAMPLING —  SAMPLING 0 rommeomsd
RESISTOR RESISTOR
FIGURE 19. GATE CHARGE TEST CIRCUIT FIGURE 20. GATE CHARGE WAVEFORMS
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All Intersil semiconductor products are manufactured, assembled and tested under 1ISQ9000 quality systems certification.

Intersil semiconductor products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design and/or specifications at any time with-
out notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Intersil is believed to be accurate and
reliable. However, no responsibility is assumed by Intersil or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result
from its use. No license is granted by implication or otherwise under any patent or patent rights of Intersil or its subsidiaries.

For information regarding Intersil Corporation and #ts products, see web site http://www.intersil.com

Sales Office Headquarters

NORTH AMERICA EUROPE ASIA
Intersil Corporation Intersil SA Intersil (Taiwan) Ltd.
P. O. Box 883, Mail Stop 53-204 Mercure Center 7F-6, No. 101 Fu Hsing North Road
Melbourne, FL 32902 100, Rue de la Fusee Taipei, Taiwan
TEL: (407) 724-7000 1130 Brussels, Belgium Republic of China
FAX: (407) 724-7240 TEL: (32) 2.724.2111 TEL: (886) 2 2716 9310
FAX: (32) 2.724.22.05 FAX: (886) 2 2715 3029
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2. Pressman,A.l, "Switching Power Supply Design" ,McGraw-Hill, 1991

3. Cheryssis,G.,"High-Frequency Switching Power Supplies Theory and design" ,McGraw-
Hill, 1989



