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PRODUCT SUMMARY
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IRFP250/251/252]253 POWER MOSFETS
FEATURES
. LOW RDS(O“) ~
¢ Iimproved inductive ruggedness To-sp
* Fast switching times
* Rugged polysilicon gate cell structure
¢ Low input capacitance .
¢ Extended safe operating area
¢ Improved high temperature reliability
* TO-3P package -

Part Number Vos -Ros(on) o D
IREP250 200V 0.0859Q 30A
IRFP251 . 150V 0.085Q 30A
G
IRFP252 200V 0.120 25A
S
IRFP253 { 150V 0.120 25A
MAXIMUM RATINGS
Characteristic Symbo! | IRFP250 | IRFP251 IRFP252 | IRFP253 Unit
Drain-Source Voltage (1) . Voss 200 - 1580 200 180 Vdc
Drain-Gate Voltage (Ras=1.0MQ) (1) VoGr 200 150 200 150 Vdc
Gate-Source Voitage Vas +20 Vde
Continuous Drain Current Tc=25°C ’ o 30 30 25 25 Adc
Continuous Drain Current To=1 00°C Io: 19 19 16 16 Adc
Drain Current—Pulsed (3) fom 120 120 100 100 Adc
Gate Current—Pulsed lam *1.5 Adc
Total Power Dissipation @ Tc=25°C Pp 1580 Watts
Derate above 25°C 1.2 W/°C
Operating and Storage o
Junction Temperature Range Tu, Tstg 55 to 150 c
Maximum Lead Temp. for Soldering
Purposes, 1/8” from case for 5 seconds T 300 °C
Notes: (1) Ty=25°C to 150°C
(2) Pulse test: Pulse width<300ps, Duty Cycle<2%
(3) Repetitive rating: Pulse width limited by max. junction temperature
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Notes: (1) Ty=25°C to 150°C
(2) Puise test: Pulse width<300us, Duty Cycle<2%
{3} Repetitive rating: Pulse width limited by max. junction temperature
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ELECTR'CAL CHARACTER'ST'CS (Td=25°C unless otherwise specified)
Characteristic Symboll Type |Min| Typ | Max |Units Test Conditions
2
. . :gigzgg 200 — ~ V {Vgs=0V
Drain-Source Breakdown BV, -
Voltage IREP251
. IRFP253 150 — - \ IP—250yA -
Gate Threshold Voltage Vési | ALL [2.0] — | 4.0 | V [Vbs=Vas, lp=250pA .
Gate-Source Leakage Forward| lgss ALL — | — | 100 | nA |Vgs=20V
Gate-Source Leakage Reverse} lgss ALL — | — |-100} nA |Vgs=—20V
Zero Gate Voltage loss aL == 250 | uA |Vps=Max. Rating, Vas=0V
Drain Current — | — [1000| pA |Vps=Max. Ratingx0.8, Vas=0V, Tc=125°Cj .
. IRFP250 a0! — _ A
On-State Drain-Source IRFP251
. Ipon) VDS>|D(on)XRDS(on) max.. Vas=10V
Current (2) IREP252
Rrp2sal 23| — | T | A
o REP250| 10 670,085 @ |- .
Static Drain-Source On-State Roston) . Vas=10V, Ip=16A
Resistance (2) IRFP252
' IRFP253| — 0.090.120| 0 .
Forward Transconductance (2)| gis ALL |8.0{125] — U |Vos>lbion) X Ros(on) max., lo=16A
Input Capacitance Ciss ALL — |2640|3000| pF '
Output Capacitance Coss ALL — 1800|1200 pF |Vas=0V, Vps=25V, f=1 .OMHz
Reverse Transfer Capacitance| Ciss ALL | — [300]| 500 | pF
Turn-On Delay Time tdion) ALL -1 - 35 | ns
Ay ] p Vpp=0.5BVpss, Ip=2.6A, Zo=1510
Rise Tim ¢ ALL | — | — {100 | ns '
ise 1ime - ! (MOSFET switching times are essentially
Turn-Off Delay Time tagort) ALL | — 1 — | 1256 | ns lindependent of operating temperature)
Fall Time t ALL i —| — | 100 | ns
Total Gate Charge .

— 120 !
1{Gate-Source Plus Gate-Drain) Qg ALL 68 nC Vaes=10V, Ip=38A, Vps=0.8 Max. Rating
Gate-Source Charge Qgs ALL | — | 18 _ |nc (Gate f:harge is essentially independent of

operating temperature.)
Gate-Drain ("Miller”) Charge | Qga ALL — | 60 — [ nC
THERMAL RESISTANCE
Junction-to-Case Rinsc ALL — |[.— 10.83 | KW
Case-to-Sink Rircs ALL — 1041 — | K/W |Mounting surface flat, smooth, and greased
Junction-to-Ambient Rinsa ALL —| - 80 | K/W |Free Air Operation
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' SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Characteristic Symbo|| Type |[Min| Typ | Max |Units Test Conditions N
s lIRFP250' - 1as]a
Continuous Source Current IRFP251
(Body Diode) [:g,';gggg —| = | 25 | A |Modified MOSFET symbol 0
. howing the integral G
I'RFP250 —| — | 120 | A [reverse P-N junction rectifier s
Pulse Source Current lsm IRFP251 .
- |(Body Diode) (3) RFP252[ _ | _ [ ,00] A
IRFP253
ragy| = | = | 20| v [Te=25°C, 1s=30A, Vas=0V
Diode Forward Voltage (2) Vso RFP252
) RFP253| — | — 1.8 V [Tc=25°C, Is=25A, Vgs=0V _
Reverse Recovery Time tor I ALL — 1750 | — | ns [Ty=150°C, |[r=30A, dIr/dt=100A/us

Notes: (1) Ty=25°C to 150°C (2) Pulse test: Pulse width<300ys, Duty Cycle<2%

(3) Repetitive rating:

o3 Vos=OV 803 Puiso, Test
L T ves=sv
£
50
P Ves=7V
2
[+
g 40
=
<
=
E: 30 Vos=6V ||
&=
=
]
=
< 20
o=
a Vos=8V_| |
)
10
: Vos=4V
4Ves=3 5V
0 10 20 30 40 50 60
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Typlcal Output Characteristics
=0 J L Ves=10 M
804 Puise Test v:_wv [Ves=7v
" Ves=BV: Y Vos =6V
18
Q Vgs=6Y
£ LT
J/
g 12 / ”
t . 4
)
z 4
£ 4
Vos=4V
Lo
o 0.4 0.8 1.2 16 2.0

Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Typical Saturation Characteristics

Ip, DRAIN CURRENT (AMPERES)

Io, DRAIN CURRENT (AMPERES)

Pulse width limited by max. junction temperature

25

80ys Puise Test l T,2125°6

20

Vos o XRoscony eax

T=25°C—]
Ty=—55*C-1

/1

/

S

g

1

2 3 4 5 6
Vgs, GATE-TO-SOURCE VOLTAGE (VOLTS)
Typical Transfer Characteristics

] 1
| _IRFP 250,
|- IRFP 252,34

| - 4

| 0PERA‘DONINTD~ESIIH||
'JAHEAlSLH.uTEDB

o v g

i N

20[FWFP 252.3 1

/
10—

[T
TREP 250 N

7
210V
Y o
£

2=t 5
Ty=150*
11-Rec=0

Ry 4P (N

[—SINGLE

284
=
£

v

2 § 10 20 50 100 200 500 1000
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Maximum Safe Operating Area

h‘! SAMSUNG SEMICONDUCTOR

LY )

185

.

{




7964142 SAMSUNG SEMICONDUCTOR INC

QBD 05187

SIS g3

DE'?‘II:.LIL'-IE 0005187 1 F el

IRFP250/251/252/253

.-

- N.CHANNEL | =
POWER MOSFETS

Zuinic!OAthac, NORMALIZED EFFECTIVE TRANSIENT

-

2
1.0 e
. -
[ D~0 "
05 b= B
] Lt %-
=0 L

4
1Y
|

]
Lo=0

THERMAL IMPEDANCE (PER UNIT)

Ty, JUNCTION TEMPERATURE (°C)
Breakdown Voltage Vs. Temperature

": = NOTES I
el -
gt
0.1 5508 =£ i H
02002 AT 1 t~] i
oosp T M1 t 1
a |~ | SINGLE PULSE
ot THE IMPEDANCE) 1. Duly Factor, D=te. I
|atantert=] L
0.02 2 Per Unit BasowRpc=0 83 Deg CW.T
3 TarTemPou Zegc (1) H
gt P £ 181
10+ 5 10 2 s 100 2 5 107 2 RT3 5 1 2 5 10
t1. SQUARE WAVE PULSE DURATION (SECONDS)
Maxnmum Effective Transient Thermal | to-Case Vs. Puise Duration
20 ] 10?
T,=-55°C "
D T
ﬁ 2
&
@ 16 Tj=25C " W
z g g
% // L1 5 2 /T,=2='C
é / E 10 i
g / // T/=126°C —L g £ = .
< 3 8
5 // ot 2 ~ " T,=150°C
s |V z y 4
S 8 A 5
2 / 2 10
z A Vs XPoseory mas £ 1
< B0y Pulse Test z f
£ g s
8 ¢ : F:
. 2 T,=150'C
| Ty=26°C
10 oof I
0 10 30 40 50 ) 1 2 3 4 5 6
Io, DRMN CURRENT (AMPERES) Vso, SOURCE-TO-DRAIN VOLTAGE (VOLTS)
Typical Transconductance Vs. Drain Current Typical Source—Drain Diode Forward Voltage
1.25 2.5
8
< w
g 1.15 % 2.0
z - g L/
ES 2 /
] —”_—”’ < /)/
%105 ] 35 /
a8\ "’,r’ wa 1.5 7
EN oX
&5 e g3 P
Y2 ot
133 c
26 0.95 gg ]
oz ~< 1.0
3 Z -~
154
2 g
< ry Vas=10V
g 0.85 § 05 L=16A
8 &
o
>
]
0.75 [}
—40 0 40 80 120 160 —40 0 40 80 120 160

Ta JUNCTION TEMPERATURE (°C)
Normalized On-Resistance Vs. Temperature

P

LV L)
s

SAMSUNG SEMICONDUCTOR

186




7964142 SAMSUNG SEMICONDUCTOR INC 98D 05188 D _ :

98 DE I 79L41L42 0005186 3 T miloes 0 - NOHANNEL
T=39-173
4000 \ .
\ 2
o 3200 a 2
. X 3
w
y \ o~ C=s g Vo= 40V
w 2400 8 s Vos= st;v Ms:z;?)o;
g \ Vo [ os! ., GFP 250, 4
) = f=1 MHZ 4 /
5 \ g::gﬂ:od Cds SHORTED € 7 , !r
£ 1600 o onascobot_ g 10 y /)
AN - ; /4
-G *Cds+Cqd Ig / )
wol NN\ 8 / bmpen ‘
- 5
~ Crss
o o ‘20 30 40 50 o 28 56 84 112 140
' Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Qg, TOTAL GATE CHARGE (nC)
Typlcal Capacitance Vs. Drain to Source Voltage Typlca! Gate Charge Vs. Gate-To-Source Voltage
30
™
e
w 0.22 Vem 1oV 24
2 Rosrg MEASURED WITH o
g CURRENT PULSE OF 2 Gps! ¢ n
1] ‘wmn:otd WiTIAL T,=25°¢| é‘ \\
g 0.18 ;‘;';:PUE&;CET < 18 R \REF 250,1
3 MENIMAL) E \\\\
- 3 E iRFP 2652, 3\ \
3 o4 3 . NOA
] z N
g g \\
2 -
E 0.10 /va=zov — * 6 \
] / \
5 |
x por?
3
006 30 60 ) 120 150 % 50 75 700 125 150
. lp, DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (°C)
\ ] Typical On-Resistance Vs. Drain Current Maximum Drain Current Vs. Case Temperature
180,
° 140 \
: N
g 120 \\
<
£ 100 N
=z
g N\
£ a0 ~N
4
[=}
« 60
B
=
2
& \
<V \\ M N _
3} 20 40 60 80 100 120 {40 160

Ta, AMBIENT TEMPERATURE (°C)
Power Vs. Temperature Derating Curve

@SAMSUNG SEMICONDUCTOR ' 187 '




{ SAWSUNG SEMICONDUCTOR INC

PACKAGE DIMENSIONS
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