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Audio Function Generator (AFG)

Alat studi komparasi inverter satu fasa dengan strategi unipolar dan bipolar
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TOSHIBA TLP250
TOSHIBA Photocoupler GaAlAs Ired & Photo-IC

Transistor Inverter
Inverter For Air Conditionor . o

. Unit_in_mm
IGBT Gate Drive
Power MOS FET Gate Drive S AF
The TOSHIBA TLP250 consists of a GaAlAs light emitting diode and a «?
integrated photodetector. ot ol )
This unit is 8-lead DIP package. -

fBe < 02e VA &0

TLP250 is suitable for gate driving circuit of IGBT or power MOS FET.

e Input threshold current: IF=5mA(max.)

s Supply eurrent (Icc): 11mA(max.)

e Supply voltage (Vco): 10-35V

e Output current (I0): +1.5A (max.)

e Switching time (tpLH/tpHL): 1.5pns(max.)

s TIsolation voltage: 2500Vyms(min.)

¢ UL recognized: UL1577. file No.E67349

e Option (D4) type
VDE approved: DIN VDE0884/06.92, certificate No.76823
Maximum operating insulation voltage: 630VPK
Highest permissible over voltage: 4000VPE

(Note) When a VDE0884 approved type is needed,
please designate the "option (D4)"
e Creepage distance: 6.4mm(min.)

Clearance: 6.4mm(min.)

Shatoam ?.. LTa5-880
TOSHIBA 11-10C4
Weight: 0.54 g

Schmatic Pin Configuration (top view)
lcc
Vee 10 t e
IF
2+ © Vo ==
b :} = { i E ] ¢
3 Vo
a(] o |15
5 Chi 1:N.C.
A 0.1uF bypass capcitor must be 2 Anode
connected between pin 8 and 5 (See Note 5). 3. Cathode
4:N.C.
5:GND
6 Vo (Output)
7:Vo
8:Vee
Truth Table
Tr1 Tr2
Input Cn On Off
LED off off on
1 2004-06-25



Absolute Maximum Ratings (Ta = 25°C)
Characteristic Symbol Rating Unit
Forward current Ig 20 mA
Forward current derating (Ta = 70°C) Alp/ATa -0.38 mA/°C
@ Peak transient forward curent (Note 1) IFpT 1 A
Reverse voltage VR 5 \
Junction temperature Tj 125 °C
“H"peak output current (Pyy < 2.5us,f = 15kHz) (Note 2) lopH -1.5 A
“L"peak output current (Pyy = 2.5ps,f = 15kHz) (Note 2) lopL +1.5 A
(Ta=70°C) 35
Output voltage Vo \
s (Ta=85°C) 24
3 (Ta<70°C) 35
8 Supply voltage Vee \
(Ta=85°C) 24
Qutput voltage derating (Ta = 70°C) AVp / ATa -0.73 VieC
Supply voltage derating (Ta =z 70°C) AVeoo !l ATa =0.73 V/°C
Junction temperature Tj 125 °C
Operating frequency (Note 3) f 25 kHz
Operating temperature range Topr —20~85 °C
Storage temperature range Tstg —55~125 °C
Lead soldering temperature (10 s) (Note 4) Tsol 260 °G
Isolation voltage (AC, 1 min., R.H.= 60%) (Note 5) BVg 2500 Vrms

Note 1:  Pulse width Py = 1ps, 300pps

Note 2:  Exporenential wavefom

Note 3:  Exporenential wavefom, lopn = —1.0A( = 2.5ps), lopL = +1.0A( = 2.51s)

Note 4:  Itis 2 mm or more from a lead root.

Note 5:  Device considerd a two terminal device: Pins 1, 2, 3 and 4 shorted together, and pins 5, 6, 7 and 8 shorted

together.

Note 6: A ceramic capacitor(0.1uF) should be connected from pin 8 to pin 5 to stabilize the operation of the high
gain linear amplifier. Failure to provide the bypassing may impair the switching proparty. The total lead
length between capacitor and coupler should not exceed 1cm.

Recommended Operating Conditions

Characteristic Symbol Min. Typ. Max. Unit
Input current, on (Note 7) IF(oN) 7 8 10 mA
Input voltage, off VE©OFF) 0 = 0.8 v
Supply voltage Vee 15 = 30 | 20 \
Peak output current lopH/loPL — — +0.5 A
Operating temperature Topr -20 25 70 | 85 °C

Note 7: Input signal rise time (fall time) < 0.5 ps.

66

2004-06-25



TOSHIBA TLP250

Electrical Characteristics (Ta = -20~70°C, unless otherwise specified)

Test
Characteristic Symbol Cir- Test Condition Min. Typ.” Max. Unit
cuit
Input forward voltage VE — IF=10mA, Ta=25°C 1.6 1.8 v
Temperature coefficient of _ _ _ 0
forward voltage AVE [ ATa — IF=10mA -2.0 mV/°C
Input reverse current IR — VR=5V, Ta=25C — 10 A
Input capacitance Cr — V=0,f=1MHz , Ta=25°C — 45 250 pF
g IF=10mA
H level loPH 3 . . \faiﬁ:;‘_, -0.5 15 -
Output current (~(13)C i A
e IF=0
L” level loPL 2 Vo5 < 2.5V 05 2 —
i Voot = +15Y, Ve = —15V _
H' level VoH 4 R 000 I = B 11 12.8
Qutput voltage \
| - V, =+15V, V| =15V
4 \ CC1 . VEE1 3 = _
L" level VoL 5 R( = 2000, V = 0.8V 14.2 12,5
Ve = 30V, I = 10mA _ 7 _
‘H” level lech — [Ta=25°C
Vee = 30V, [F = 10mA — —_ 11
Supply current LS i = mA
Ve =30V, IF = 0mA ol =g . 3
“L” Jevel lecL — |Ta=25°C
Vee = 30V, IF = 0mA ke i 11
Threshold input “Output I _|Vect =+18V, Vggq =15V . 1.2 5 mA
current L—H RL=200Q, Vo > 0V
Threshold input “Output i _ | VYee1=+#15V, VEg1 =-15V 0.8 . L, Vi
voltage H-L R =2000Q, Vg < 0V
Supply voltage Vee — 10 — 35 v
i Ve= —
(?apacwtance s o | Vg=0,f=1MHz _ 10 20 pF
(input—output) Ta =25+ «

; . Vg =500V, Ta=25°C 12 14
Resistance(input-output) Rs —_ RSH <60% 1x10 10 — Q
* All typical values are at Ta=25°C  (*1): Duration of g time < 50us

3 2004-06-25
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TOSHIBA TLP250

Test Circuit 1: Test Circuit 2 : IOPL

0 g 1[
O I O
O | 0
s[0 15 s

Test Circuit 3 : IOPH Test Circuit4 : VOH

10 [
Vee

-
L

—] L ﬁ ] 7 otwF -+

Vas e ( \ R,

T
@

= 0.1uF

il
=
L

i

EH \':V\J Vou
4|: » 4[ ;. 1
-VEE'I
Test Circuit 5 : VoL
8
[ 1
_[ :I = 0.1pF i, o
Ve = =
L] i o
V) VoL
o[ Ip L
;‘/
j’f Vegt
5 2004-06-25
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International
TR Rectifier

Data Sheet No. PD60028-M

IR2111(S) & (PbF)

Features

® Floating channel designed for bootstrap operation
Fully operational to +600V
Tolerant to negative transient voltage
dVidt immune
® Gate drive supply range from 10 to 20V
® Undervoltage lockout for both channels
® CMOS Schmitt-triggered inputs with pull-down
® Matched propagation delay for both channels
® |nternally set deadtime
® High side output in phase with input
® Also available LEAD-FREE

Description

The IR2111(S) is a high voltage, high speed power
MOSFET and IGBT driver with dependent high and
low side referenced output channels designed for half-
bridge applications. Proprietary HVIC and latch
immune CMOS technologies enable ruggedized
monolithic construction. Logic input is compatible with
standard CMOS outputs. The output drivers feature a
high pulse current buffer stage designed for minimum
driver cross-conduction. Internal deadtime is provided
to avoid shoot-through in the output half-bridge. The
floating channel can be used to drive an N-channel

HALF-BRIDGE DRIVER

Product Summary

VOFFSET 600V max.
lo+/- 200 mA / 420 mA
Vout 10 - 20V
tonsoff (typ.) 750 & 150 ns
Deadtime (typ.) 650 ns
Packages

8-Lead PDIP 8-Lead SOIC

power MOSFET or IGBT in the high side configuration which operates up to 600 volts.

Typical Connection

up to 600V

4]

Vee © Ll
5 Vee Vg
N IN HO
COM Vg
’— LO —

‘ ° LoAD
B

(Refer to Lead Assignments for correct pin configuration). This/These diagram(s) show electrical connections
only. Please refer to our Application Notes and DesignTips for proper circuit board layout.

www.irf.com
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IR2111(S) & (PbF) International

ISR Rectifier

Absolute Maximum Ratings

Absolute maximum ratings indicate sustained limits beyond which damage to the device may occur. All voltage param-
eters are absolute voltages referenced to COM. The thermal resistance and power dissipation ratings are measured
under board mounted and still air conditions. Additional information is shown in figures 7 through 10.

ISymbol Definition Min. Max. Units
Ve High side floating supply voltage -0.3 625
Vg High side floating supply offset voltage Vg-25 Vg+0.3
VHO High side floating output voltage Vg-03 vp+03
Voo Low side and logic fixed supply voltage -0.3 25 v
Vio Low side output voltage -0.3 Vee +03
VIN Logic input voltage -03 Ve +03
dvg/dt Allowable offset supply voltage transient (figure 2) B 50 Vins
Pp Package power dissipation @ Ta < +25°C (8 Lead PDIP) — 1.0
(8 lead SOIC) — 0625 w
Rthya Thermal resistance, junction to ambient (8 lead PDIP) — 125 o
(8 lead SOIC) — 200
Ty Junction temperature — 150
s Storage temperature -55 150 °C
T Lead temperature (soldering, 10 seconds) — 300

Recommended Operating Conditions

The input/output logic timing diagram is shown in figure 1. For proper operation the device should be used within the
recommended conditions. The Vg offset rating is tested with all supplies biased at 15V differential.

Symbol Definition Min. Max. Units
VB High side floating supply absolute voltage Vg + 10 Vg + 20
Vg High side floating supply offset voltage Note 1 600
VHO High side floating output voltage Vs Ve v
Vee Low side and logic fixed supply voltage 10 20 V
Vio Low side output voltage 0 Vee
VIN Logic input voltage 0 Ve
TA Ambient temperature -40 125 °C

Note 1. Logic operational for Vg of -5 to +600V. Logic state held for Vg of -3V to -Vps. (Please refer to the Design Tip
DT97-3 for more details)

2 www.irf.com
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International
ISR Rectifier

Dynamic Electrical Characteristics

VBias (Vee, VBs) = 15V, CL = 1000 pF and Ta = 25°C unless otherwise specified. The dynamic electrical characteristics
are measured using the test circuit shown in figure 3.

IR2111(S) & (PbF)

Symbol| Definition Min. | Typ. | Max.| Units |Test Conditions
ton Turn-on propagation delay 550 750 950 Vg =0V
toff Turn-off propagation delay — 150 180 Vg = 600V
tr Turn-on rise time — 80 130
i Turn-off fall time — 40 65 ns
DT Deadtime, LS turn-off to HS turn-on & 480 650 | 820
HS turn-off to LS turn-on
MT Delay matching, HS & LS turn-on/off = 30 e

Static Electrical Characteristics

Vplas (Vee, VBs) = 15V and Tp = 25°C unless otherwise specified. The VN, VTH and ljy parameters are referenced to
COM. The Vg and lg parameters are referenced to COM and are applicable to the respective output leads: HO or LO.

Symbol| Definition Min. | Typ. | Max.| Units Test Conditions
VIH Logic “1” input voltage for HO & logic “0” for LO 6.4 — — Vec =10V
9.5 — — Vee =15V
126 — — Vee =20V
Vi Logic “0” input voltage for HO & logic “1” for LO — — 38 ¥ Vee = 10V
— — 6.0 Vee = 18V
— — 83 Vee = 20V
VoH High level output voltage, VBjas - Yo — — 100 lo = 0A
VoL Low level output voltage, Vo — — 100 mv lo = 0A
ILK Offset supply leakage current — — 50 VB = Vs = 600V
laBs Quiescent Vs supply current — 50 100 VIN=0V or Ve
lace Quiescent V¢ supply current — 70 180 uA VIN =0V or Voo
lin+ Logic “1” input bias current — 30 50 ViN =Veo
lIN- Logic “0” input bias current — — 1.0 VN = 0V
VBSUV+ Vs supply undervoltage positive going threshold 76 8.6 9.6
VBsuy- Vgs supply undervoltage negative going threshold T2 8.2 92 v
Vocuv+ Vee supply undervoltage positive going threshold 75 5.6 9.6
Vecuy- Ve supply undervoltage negative going threshold 7.2 8.2 92
lo+ Output high short eircuit pulsed current 200 250 — Vo =0V, VIN=Vce
o | PW <10 ps
lo- Qutput low short circuit pulsed current 420 500 — Vo =15V, ViN =0V
PW <10 ps
www.irf.com 3
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IR2111(S) & (PbF)

Functional Block Diagram

International
ISR Rectifier

w R
DETECT a
HY
LEVEL 4 PULSE R
SHFT FILTER s

PULSE _{ E

GEN

Lead Definitions

Symbol| Description
IN Logic input for high side and low side gate driver outputs (HO & LO), in phase with HO
Vg High side floating supply
HO High side gate drive output
Vs High side floating supply return
Vece Low side and logic fixed supply
LO Low side gate drive output
COM Low side return

Lead Assignments

S

I_‘__ Veo Ve E E Voo Ve E
[Z]m Ho | 7] E IN Ho [7]
[(3] com vs [ 6] [3] com vs |5 ]
[0 ) o o
8 Lead DIP 8 Lead SOIC
IR2111 IR21118

Part Number

73
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International IR2111(S) & (PbF)

ISR Rectifier

IN Vg = 15V HY =10 1 600V
10KFS
200 *
01
- WF s Toke] 10
6
HO . 7
IR21171
1 ] 10KF6,
ouTRUT i
L MONITOR
LO 3

Figure 1. Input/Qutput Timing Diagram

Vog =15V

-
53
4|
LY
o
3
s

S\
2 10
N R uF
l 0
fct

3

!

Figure 3. Switching Time Test Circuit Figure 4. Switching Time Waveform Definition

IN(LO)
50% 50%

IN (HO)

— ¥ =T

90%

LO HO

Figure 5. Deadtime Waveform Definitions Figure 6. Delay Matching Waveform Definitions

www.irf.com 5
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I
FAIRCHILD

SEMICONDUCTOR®

Data Sheet

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 MOSFETS 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.

Ordering Information

PART NUMBER PACKAGE BRAND

IRFP460 TO-247 IRFP460

NOTE: When ordering, use the entire part number.

IRFP460

January 2002

Features
20A, 500V

'Ds(ON) = 02700

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”

Symbol

Packaging

JEDEC STYLETO-247

SOURCE
DRAIN
GATE

©2002 Fairchild Semiconductor Corporation
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IRFP460

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

IRFP460 UNITS
Drain to Source Voltage (Note 1) . ... .. ... ... ... ... ... Vps 500 Vv
Drain to Gate Voltage (Rgg =20kQ) (Note 1) . ... oo oot e ee e VbR 500 Vv
Continuous Drain Current ... ... e Ip 20 A
TE = 1000 e Ip 12 A
Pulsed Drain Current (Note 3) . . . . ..ottt e e e e e DM 80 A
GatetoSourceVoltage . . ... ... ... L Vas +20 v
Maximum Power Dissipation . ... ... ... ... .. ... Pp 250 w
Linear Derating Factor . . ... ... .. i e e e et 2.0 WrPe
Single Pulse Avalanche Energy Rating (Note 4). .. .. ... .. i it eas Eas 960 mJ
Operating and Storage Temperature . .. ... ... ... .ot iihe i e e e ee s T4, Ts1G -55 to 150 °c
Maximum Temperature for Soldering
Leads at 0.063in (1.6mm) from Case for 10s 300 °c
Package Body for 10s, See Techbrief 334 260 °c

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage fo the device. This is a stress only rating and operation of the
device at these or any other. itions above those indit in the ional sections of this specification is not implied.

NOTE:
1. Ty=25°Cto T = 125°C.

Electrical Specifications T =25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MIN TYP | MAX | UNITS
Drain to Source Breakdown Voltage BVpgs |Ip=250uA, Vgs = 0V (Figure 10) 500 B L v
Gate Threshold Voltage VasH) |Vas=Vps, Ip=250pA 2 - 4 v
Zero Gate Voltage Drain Gurrent Ipss Vpg = Rated BVpgg, Vgg = 0V o = 25 uA
Vpg = 0.8 x Rated BVpgg, Vgs = 0V, Tj=125°C - - 250 HA
On-State Drain Current (Note 2) Ipiony | VDs > Ipion) * 'osoNymax: Vas = 10V 20 = < A
Gate to Source Leakage Current lgss Vgs = 120V - - +100 nA
Drain to Source On Resistance (Note 2) ms(on) |Ip=11A, Vgs = 10V (Figures 8, 9) - 024 | 027 Q
Forward Transconductance (Note 2) fs Vps = 50V, Ipg > 11A (Figure 12) 13 19 - S
Tum-On Delay Time tdioN) | VDD =250V, Ip = 21A, Rgg = 4.3Q, Rp = 120, - 23 35 ns
Rise Time 1 Vgs =10V MOSFET S\{wtching Times are Essentially N 81 120 ns
Independent of Operating Temperature
Tum-Off Delay Time td(OFF) - 85 130 ns
Fall Time 1 - 65 98 ns
Total Gate Charge Qqrom) | Vs =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 N 18 N nC
Gate to Drain “Miller” Charge Qgd - 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, mm (0.25in) from | Symbol Showing the
Package to Center of Die | Internal Device
Internal Source Inductance Ls Measured from the Source Inductances - 13 - nH
Lead, 6mm (0.25in) from
Header to Source Bonding
Pad
Thermal Resistance Junction to Case Reuc - - 050 | °C/W
Thermal Resistance Junction to Ambient Reua Free Air Operation - - 30 oc/w
©2002 Fairchild Semiconductor Corporation IRFP460 Rev. B
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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
Pulse Source to Drain Current Ispm Symbol Showing the - - 80 A

Integral Reverse P-N
(Note 3) . o

Junction Rectifier

G
S

Source to Drain Diode Voltage (Note 2) Vsp Ty =25°C, Igp = 21A, Vg = OV (Figure 13) - - 1.8 v
Reverse Recovery Time tr Ty =25°C, Isp = 21A, digp/dt = 100A/us 280 580 1200 ns
Reverse Recovery Charge Qpn Ty=28°C, Igp = 21A, digp/dt = 100A/us 38 8.1 18 ucC

NOTES:

2. Pulse test: pulse width < 300ps, 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, Rgs =250, Peak Ipg = 20A.

Typical Performance Curves Unless Otherwise Specified

12 20
o
4 10 \
z 5 18 ~
ar = \
2
28 g, N
z o
o o
£ 06 3 \
Z =R N
Z z
2 o4 =
§ s,
2 o2
Q
0 0
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
: =
O
<  Los
w
Q I
r4
2 E
g ¥ ]
g Pom ]
I
= 4
H 4
£ ]
. " SINGLE PULSE V= |t ]
N; I | DUTY FACTOR: D = ty/tp i
102 ‘ ‘ ‘ ‘ ‘ ‘ PEAK T, = Ppm X Zgge X Rec +Tc
105 104 103 102 01 1 10

t1, RECTANGULAR PULSE DURATION (S)

FIGURE 3. MAXIMUM TRANSIENT THERMAL IMPEDANCE

©2002 Fairchild Semiconductor Corporat
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IRFP460

Typical Performance Curves Unless Otherwise Specified (Continued)

103 40 . - -
Ve Ve = 10V PULSE DURATION = 80ps
5 EEEE‘EBW?JE"S ~ B8 DUTY CYCLE = 0.5% MAX
_ 2 BY rps(ol 22
< 102 NN L <
E o == == 5 = = =101 = Vgs = 5.5V
& A1 ey RN E 24
o 2 -~ 10005
3 N SN S 1] g
o
z g z 16
S = 0 z Vgs = 5.0V
o 2 10ms =
s 1Z L] 3
5 [To=25% bo 8 Vg = 45V
5 | Ty = MAX RATED Tt Voo = 4.0V
0.1 [SINGLE PULSE 111 u
12 5 10 2 5 102 2 5 108 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. QUTPUT CHARACTERISTICS
a0 = 10
PULSE DURATION = 80jis | A J______ FPULSE DURATION - B0s e ————
DUTY CYCLE = 0.5% M.?x | e oov DUTY CYCLE = 0.5% MAX
z ® sz=1ov/ G5 “gh Vps =50V ,’
= < 10
£ e Vgs = 5.5V 2 : : :
[ s & = A
0 J
I I 'y =150°C
] / 5 /
Q / o 1
ERa > Vgs = 5.0V E — 0
2 / = J1 T, =25%
i | g i
H rd | 3 01 =
/r Vgs = 4.5V - —1
V.t Vas =40V | i
o = 4
0 . 102 I 11
0 4 8 12 16 20 1] 2 4 6 8 10
Vps. DRAIN TO SOURCE VOLTAGE (V) Vgs. GATE TO SOURCE VOLTAGE (V)
FIGURE 6. SATURATION CHARACTERISTICS FIGURE 7. TRANSFER CHARACTERISTICS
25 3.0
PULSE DURATION = 80us PULSE DURATION = 80us
DUTY CYCLE = 0.5% MAX i DUTY CYCLE = 0.5% MAX
[} Vgg =10V,Ip = 11A
w20 T 24
[P <] 7
23S Dy /
oW Vgs =10V =3+]
) 15 FZ18 P
ez Za >
z & go L~
=2 l ag L~
g0 ar12 1
8 / H=z /’
Zz SiE L1
o0 I/ T L~
2 os L Z 06/
g = Vas = 20V S =
0 0
0 20 40 60 80 100 -40 0 40 80 120 160
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FIGURE 8. DRAIN TO SOURCE ON RESISTANCE vs GATE FIGURE 9. NORMALIZED DRAINTO SOURCE ON
VOLTAGE AND DRAIN CURRENT RESISTANCE vs JUNCTION TEMPERATURE
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79



IRFP460

Test Circuits and Waveforms

Vos
L
VARY tp TO OBTAIN
— ="
REQUIRED PEAK Ipg Ra "—3, = Vpp
— T
Vas
DuUT
v IO
0V — las
0.01Q
AAA

FIGURE 15. UNCLAMPED ENERGY TEST CIRCUIT

IR
__+
—_—V
'_
Vos ul

FIGURE 17. SWITCHING TIME TEST CIRCUIT

Vbs

CURRENT (ISOLATED
REGULATOR SUPPLY)
e | SAME TYPE
J2¥y b8 AS DUT
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—_ ‘l T 0.3uF
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FIGURE 19. GATE CHARGE TEST CIRCUIT
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FIGURE 16. UNCLAMPED ENERGY WAVEFORMS
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FIGURE 18. RESISTIVE SWITCHING WAVEFORMS
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FIGURE 20. GATE CHARGE WAVEFORMS

©2002 Fairchild Semiconductor Corporation

IRFP460 Rev. B



	COVER
	bab 1,2,3,4,5

