SAMSUNG ELECTRONICS INC RYE D W ?9k4l42 0012157 E37 EEMSMGK

IRF530/531/532/533 N-CHANNEL
IRFP130/131/132/133 POWER MOSFETS
FEATURES TO-220

* Lower Rps (on)

* Improved inductive ruggedness

* Fast switching times

* Rugged polysilicon gate cell structure
¢ Lower input capacitance

¢ Extended safe operating area

* Improved high temperature reliability IRF530/531/532/533

TO-3P

PRODUCT SUMMARY

Part Number | Vos | Rosion Ip

IRFS30/IRFP130 100V | 0.160 14A

IRFP130/131/132/133

I IRF&31/IRFP131 80v | 0.160Q 14A

IRF532/IRFP132 100V | 0.230 12A

[S—

L IRF533/IRFP133 8OV | 0.230 | 12A

MAXIMUM RATINGS

oyl | s | mess | e | s |y
Drain-Source Voltage (1) Voss 100 80 100 80 Vdc
Drain-Gate Voltage (Rgs=1.0M{){1) Vosr 100 80 100 80 Vdc
Gate-Source Voltage Vas *20 Vdc
Continuous Drain Current Tc=25°C Ib 14 14 12 12 Adc
Continuous Drain Current Tc=100°C lp 10 10 8.3 8.3 Adc
Drain Current-—Pulsed (3) ’ Iom 56 56 48 48 Adc
Gate Current—Pulsed lgm +1.5 Adc
Single Pulsed Avalanche Energy(4) Eas 69 md
Avalanche Current las 14 A
Total Power Dissipation @ Tc=25°C Po 77 Watts
Derate above 25°C 0.62 w/°C
-c
M ouposss. 118" fom oece tor Bsoconds | Tt 300 "C

Notes: (1) T;=25°C to 150°C
(2) Pulse test: Pulse width€300us, Duty Cycle<2%
{3) Repetitive rating: Pulse with limited by max. junction temperature
(4) L=0.53 mH, Vga=26V, Rg=25(), Starting T;=25°C
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ELECTR'CAL CHARACTER'ST'CS (Tc=25°C unless otherwise specified)
Symbol Characteristic Min | Typ | Max |Units Test Conditions
Drain-Source Breakdown Voltage
BV, IRF530/IRFP130 100} — — V | Ves=0V
0S8 | |RF532/IRFP132
lo=250uA
IRF531/IRFP131 g0l — | — | v
IRF533/IRFP133
Vasin | Gate Threshold Voltage 20| — | 4.0 V | Vps=Vas, lo=250uA
laggs | Gate-Source Leakage Forward — | — | 100 | nA | Vgg=20V
lgss | Gate-Source Leakage Reverse — | — |—-100| nA | Vgg=—-20V
loss Zero Gate Voltage — | — | 250 | uA | Vos=Max. Rating, Vas=0V
Drain Current — | — |1000| uA | Vos=Max. RatingX0 8, Vgs=0V, Tc=125°C
On-State Drain-Source Current (2)
IRF530/IRFP130 14| — — A
ben) | |RF531/IRFP131 Vos23.2V, Vas=10V
IRF532/IRFP132 12 | — _ A
IRF533/IRFP133
Static Drain-Source On-State
Resistance (2)
Ros(em) | IRF530/IAFP130 — 10.1010.16 | 00 | Vgs=10QV, Ip=8.3A
IRF531/IRFP131
IRFS32/IRFP132
IRF533/IRFP133 - |018|023| 8
gts | Forward Transconductance (2) 51(76| — U | Vos250V, Ip=8.3A
Cies | Input Capacitance — |840| — pF
Cass | Quiput Capacitance — |240| - pF | Vegs=0V, Vps=25V, {=1.0MHz
Crss | Reverse Transfer Capacitance — | 72 — oF
t Turn-On Delay Time — 110 156 ns
don) | T Y Voo=0.5BVpss. 0=8.3A, Zo=120
tr | Rise Time — | 34 | 51 | ns | (MOSFET switching times are essentially
tay | Tum-Off Delay Time — | 23| 35 | ns | independent of operating temperature)
ts Fall Time — | 24| 36 | ns
Total Gate Charge
-~ 26
% (Gate-Source Plus Gate-Drain) 7 nG Vas=10V, lp=14A, Vps=0.8 Max. Rating
Qg | Gate-Source Charge — 13755 | nc (Gate f:harge is essentially independent of
. operating temperature.)
Qgy | Gate-Drain (“Miller”) Charge — | 7 11 nC
THERMAL RESISTANCE
Symbol Characteristic IRF530-3 IRFP130-3 Unit
Rthie Junction-to-Case MAX 162 1.62 K/W
. Mounting surface flat,
-to-Sink . .
Rincs Case-to-Sin TYP 0.5 0.24 K/W smooth, and greased
Rirwa Junction-to-Ambient MAX 80 40 K/W | Free Air Operation
Notes: (1) T;=25°C to 150°C
(2) Pulse test: Pulse width€300us, Duty Cycle<2%
(3) Repetitive rating: Pulse width limited by max. junction temperature
Punusun g -
ELECTRONICS
vwnloaded from Elcodi m_electronic ¢ igtri



http://elcodis.com/parts/6384639/IRFP130.html

SANSUNG ELECTRONICS INC BYE D MR ?79bY4142 0012159 4OT EESMGK

IRF530/531/532/533 N-CHANNEL
IRFP130/131/132/133 POWER MOSFETS

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Symbol Characteristic Min| Typ | Max |Units Test Conditions

Continuous Source Current
(Body Diode)

ls | IRF530/IRFP130 — =1 1a | A
IRFS31/IRFP131 :

IRF532/IRFP132
IRF5633/IRFP133 Modified MOSFET symbol o@o
G

Pulse Source Current{Body Diode)3) showing the ' nteg_ral
IRF530/IRFP130 | 56 A reverse P-N junction rectifier

IRF531/IRFP131

IRF532/IRFP132
IRFS33/IRFP133

Diode Forward Voltage (2)
Vsp | IRFS30/IRFP130 - | - 25 v Tc=25°C, Igs=14A, Vgs=0V
IRF531/IRFP131

IRF532/IRFP132
IRF533/IRFP133

ter Reverse Recovery Time - 1120 250 | ns T)=25°C, ir=14A, dIg/dt=100A/uS

Notes: (1) T,=25°C to 160°C (2) Pulse test: Pulse width€300us, Duty Cycle<2%
(3) Repetitive rating: Pulse with limited by max junction temperature

Ism

—| =1 238 v Tc=25°C, Is=12A, Vgg=0V

24 1V55=1w T T 20
———+ Vs =8V
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Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas, GATE-TO-SOURCE VOLTAGE (VOLTS)
Typical Output Characteristics Typical Transfer Characteristics
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IRF530/531/532/533
IRFP130/131/132/133
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N-CHANNEL
POWER MOSFETS

1o - T T T 10 = |
Ve =10V Vos =TV Vos=BY [— OPERATION IN lTHIS AREA LS LIMITLE.D BY flgs ON) 1
| 5 ety 1018 } |
80us Pulse Tes! wh 1y ST |
Y
8 -
1
g I EREPLLAIERNY
5 \\ b Y
% 4 0 ==
< 8 / < = 10ms
N
E / E 5
g €
-
3 l/ 0 3 100ms
z 4 Vas=5 5V z N
< S 10
3 & — Tc=25°C 7o)
5 / £ b—T,=150°C MAX
2 5 Rnc=167 KW
— SINGLE PULSE
7 Vas=5V ] 2
| 01
0 04 08 12 16 20 10 2 5 10 20 50 100 200 500
Vps, DRAIN-TO-SQURCE VOLTAGE (VOLTS) Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Typical Saturation Characteristics Maximum Safe Operating Area
— 2
z
[l
g
10 1
ic :
~Z Lo=0s
5 05 !
Ge = |
w - i
s D=0
B8 oope= L]
g g | o=0 1 "/ - NO‘TES L
w ! -
g% 01} 0=005 s P Pou H
F 3 [ D=0 02 2 SINGLE PULSE (TRANSIENT o
& 3 L THERMAL IMPEDANCE) t={ 1
e 008 F0=007 L te s
3 T t H
g-- [od T 1 Duty Factor D=T‘
'~§ 002 2 Per Unit Base=R...,c=1 67 Deg C/W 11
£ 3 T Te=PouZmg (1) {H
N oo PO Lttt
10 5 10+ 2 5 10% 2 5§ 10 2 5 10t 2 5 1 2 5 10
t1 SQUARE WAVE PULSE DURATION (SECONDS)
Maximum Effective Transient Thermal Impedance Junction-to-Case Vs. Puise Duration
1 4
0 10 j[ T,=25C1 1
t 1
T | iy
T=-85°C g 9 [ 7~ 150°C —]
- o
A g —'-ﬁ: w /
2 a
§ L] r|=25'c E 2 /
s [y
u p ol g " 7
g 6 T,=125°C —|{ < I/
z / g 5 17
5 N z fi ' —
3 4 i~ = 1
‘
2 /4 g 2 !
o 4 P
3 / % /]
z Yoo X Ry s mae g ] 1 |
& 80 us Pulse Test > H
= w f
/i i s ]
£ 2 / & Tm150°¢ N
-, ] Fr=2sc
0 5 15 20 25 o1 05 1 156 2 25 3

10
Ip, DRAIN CURRENT (AMPERES)

Typical Transcounductance Vs. Drain Current

Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS)
Typical Source—Drain Diode Forward Voltage

ELECTRONICS

wnloaded from Elcodis.com electronic components distributor

125



http://elcodis.com/parts/6384639/IRFP130.html

SAMSUNG ELECTRONICS INC BUE D EE 79b41lu42 0012161 OLS EESNGK

IRF530/531/532/533 N-CHANNEL
IRFP130/131/132/133 POWER MOSFETS

1 25 25
4
g 8
- z
g 115 X 20
z ~ & v
:
E // z .. /
<5 105 o8 ]
25 > wil 15 7
&3 // o3
i 23
g g8
32 095 2 Wl
85 L~ ; < 1.0
o F
-
2 &
<
£ 085 § os
'.:.’ Vas= 10V
4 [-3 lp=BA
a ad
>
m
07s 0
-40 0 40 80 120 180 —40 40 80 120 160
Ty, JUNCTION TEMPERATURE (°C) T, JUNCTION TEMPERATURE (°C)
Breakdown Voltage Vs. Temperature Normalized On-Resistance Vs. Temperature
2000 T 25
Vas=0
=1 MHz
CissmCps+Cgd Cds SHORTED &
Crss=Cod :
1600 Coss=Cas+CoCed g »
Cgs+Cod =
Cds+Cod g
g P4
5
1200 O 15
g : Vog=20V 7
= [%] Vos =50V /
g 3 Vs =80V
[-% A,
< 800 E 10
U- \ o~ Crs - / /
1 \ w [
<
C 7
4 i
0o ‘ Coss & e /
. Crss
0 10 20 30 40 50 o 8 16 24 32 40
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS}) Qq, TOTAL GATE CHARGE {nC)
Typical Capacitance Vs. Drain to Source Voltage Typical Gate Charge Vs. Gate-To-Source Voltage
0s 15
a
g -
5 Rosions MEASURED WITH CURRENT PULSE OF
; 04— 2 Ous DURATION INITIAL T/=25°C (HEATING 12
g EFFECT OF 2 Ous PULSE IS MINIMAL) ﬁ \
< ! .
% Vog= 10V \
g o3 9 NG
4 \
o
[}
o
2 o2 E .
3 °
s g
: \
- Vs =20V
I o - # 3
a
H
é
0
o 10 20 30 40 50 25 50 75 100 125 150
Ip, PERA
Typical OnResistance Vs. Drain Gurrent o v Cone Tomperat
Maximum Drain Current Vs. Case Tem ure

126

L5 urg

ELECTRONICS

m Elcodi m_electronic components distributor



http://elcodis.com/parts/6384639/IRFP130.html

SAMSUNEG EVECTRONICS INC LYE D WH ?5b4142 CO0l2lbe TTH EMSMGK

IRF530/531/532/533 N-CHANNEL
IRFP130/131/132/133 POWER MOSFETS
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