7964142 AMSUNG SEMIQONDUCTOR INC

‘IRFP350I351 I352I353

FEATURES

Low RDS(on)
Fast switching times

Low input capacitance
Extended safe operating area

TO-3P package

PRODUCT SUMMARY

Improved inductive ruggedness

Rugged polysilicon gate cell structure

Improved high temperature rellabllity
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POWER MOSFETS

98 I 79L4142 0005204 8 I

TO-3P

Péart Number Vos Ros(on) o D
IRFP250 400V 0.30 15A
. IRFP251 350V 0.30 15A
IRFP252 400v | o040 13A G
S
IRFP2563 350V 0.40Q 13A
MAXIMUM RATINGS
Characteristic Symbol IRFP350 IRFP351 IRFP352 IRFP353 Unit
Drain-Source Voltage (1) Vbss 400 350 400 350 Vde
Drain-Gate Voltage (Rgs=1.0Mf2) (1) Voer 400 350 400 350 Vdc
Gate-Source Voltage Vas +20 Vdc
Continuous Drain Current Tg=25°C Ip 15 16 13 13 Adc
Continuous Drain Current Tc=100°C Ip 9.0 9.0 8.0 8.0 Adc
Drain Current—Pulsed (3) lom 60 60 62 - Adc
Gate Current—Pulsed lam *1.6 Adc
Total Power Dissipation @ Tc=25°C Po 150 Watts
Derate above 25°C 1.2 w/ec
Opoerating and Storage’
Junction Temperature Range T Tstg 66 to 150 °C
Maximum Lead Temp. for Soldering
Purposes, 1/8" from case for 5 seconds T 300 °c
Notes: (1) Ty=258°C to 150°C
(2) Pulse test: Pulse width<300us, Duty Cycle<2%
(3) Repetitive rating: Pulse width limited by max. junction temperature
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ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise specified)

Characteristic SymboI] Type |Min| Typ | Max (Units Test Conditions
rersetlaoo — | = [ v [remor
Drain-Source Breakdown BVbss
Voitage IRFP351| v lo=250
IRFP353 - D=250uA
Gate Threshold Voitage Vegin) [ ALL |2.0] — | 4.0 | V [Vps=Vas. Ib=250uA
Gate-Source Leakage Forward| lgss ALL | -~ | — [100 [ nA |Vgs=20V
"|cate-Source Leakage Reverse| lass | ALL | — | — |—100]| nA |Vas=—20v
Zero Gate Voltage loss ALL - | — | 250 | uA |Vps=Max. Rating, Vas=0V
Drain Current — | — [1000| uA |Vps=Max. RatingX0.8, Vas=0V, Tc=125°C
IiRFPSSO 15 A ‘
- in- IRFP351 - T
On-State Drain-Source ) Vos>lojon XRosion) max., Vas=10V
Current (2) IRFP352 A '
RFPasa| 13| — | —
IRFP350
o Lngsm —l025{ 03| @
Stat!c Drain-Source On-State | o " Vas=10V, Ip=8.0A
Resistance (2) IRFP352 4
) iRFP3sa] — | 03| 04 | @
Forward Transconductance (2)| grs ALL |8.0| 11 - U  {Vbs>lpon)XRosion} max , I=8.0A
Input Capacitance Ciss- | ALL | — [2630|3000( pF
Output Capacitance Coss ALL — | 390 | 600 | pF |Vas=0V, Vps=25V, f=1.0MHz
Reverse Transfer Capacitance{ Cisg ALL — | 130 | 200 | pF
Turn-On Delay Time tdton) ALL |—| — | 35 | ns
|Rise Time t ALL |~ | — | 85 | ns |Voo=0.6BVpss, Ib=8.0A, Zo=4.7 0
- (MOSFET switching times are essentially
Turn-Off Delay Time taeth | ALL | —| — |150 | ns independent of operating temperature.)
Fall Time te ALL - | - 75 ns
Total Gate Charge
(Gate-Source Plus Gate-Drain)| @0 | AL | — |78 11201 nC lyee=10V, Ip=18A, Vbs=0.8 Max. Rating
(Gate charge is essentially independent of
Gate-Source Charge Qgs AL [— |14 — | nc operating temperature. See Fig. 8 page 21
Gate-Drain (“Miller”) Charge Qgd ALL — [ 89 - nC
THERMAL RESISTANCE
Junction-to-Case Rinic AlL. [ — | — [0.83|K/W
Case-to-Sink Rincs ALL — 1 0.1 — | K/W [Mounting surface flat, smooth, and greased
Junction-to-Ambient Ruva ALL - - 80 | K/W |Free Air Operation

Notes: (1) Ty=25°C to 150°C
. (2) Pulse test: Pulse width<300us, Duty Cycle<2%
(3} Repetitive rating: Pulse width limited by max. junction temperature
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Characteristic Symbol| Type |{Min| Typ | Max (Units . Test Conditions
: : lIRFP350 -1l a
Continuous Source Current IRFP351
P
(Body Diode) I:g,fgggg ~| = | 13 | A [Modified MOSFET symbo o
showing the integral
. IIRFP350 —| — ] 60 | A |reverse P-N junction rectifier s -
Pulse Source Current lsm IRFP351 .
(Body Diode) (3) RFP352| _ [ _ | 5, | A
- IRFP353
)
_ | feeresel | — | e | v [ro=25%c. ts=158, vas=0v
Diode Forward Voltage (2) Vsp \RFP352
) |IHFP353 -—_1 - 1.5 V [Tc=25°C, Is=13A, Vgs=0V
|Reverse Recovery Time l ALL [ — |1000] — [ ns |Tu=160°C, Ig=15A, dIr/dt=100A/us

Notes: (1) Ty=25°C to 1560°C (2) Pulse test: Pulse width<300us, Duty Cycle<2%

(3) Repetitive rating: Pulse width limited by max. junction temperature

24

10
Vos=10V 11
V=BV, 80:3 Pusse Tost
Ves=5.6V
20 80y Puisa Test
. 8 Vo ooy X| —
a g
[
& 1 &
= y a
< Z 5
< Vos=5V S h
= = £ T,=125°C
E' 12 [}
£ g T,=25°C,
3 3 . NN
5 Vas=4 5V z T=—bseC
° a
E I g
8 | P /
-4 Vas=4v _|__] 2
a V),
Ves=3 8V | /
r S /4
o 50 100 150 2060 250 300 o 4 y
Vos, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vs, GATE-TO-SOURCE VOLTAGE (VOLTS)
Typicat Output Characteristics Typlcal Transfer Characteristics
10 102 i — 3 TTIT I T T YIIIT TT
Ves=10V. | . = RFp 320 ) 11 OPERATION N THIS AREA IS LRATED BY +H
Ves=7V 8045 Puise Test | —IRFP 350,1 o =
i SI—Frase3 ~ RS
. I X
| N N \
8 y Vos=4 5V ] 114 SN P NY
@ L~ @ [ wmre aso. SIS ) 10 17
g y — NJNI SN T
g // E 1of— FRFP 352.3 - 1 Y100 H
< 6 4 N a e L]
N
z ‘ E 5= N, N i1
g g [ y DNAYA Ri
g / 4 N N [Ntoms |}
S 4 3 2 N ¥4 1T
= 4 Vesm 4V z N Y 100ms
g / L~ g 10 S
-1 ——1.=25°C N\
———1 T,=150°C MAX.
g . [ S Flnc=0 83 KW
< [~ [ SINGLE PULSE RFP 3513 oC T
Veas=3 5V 2 IRFP 350.2 -4
o I
o - 1.0 2 § 10 20 50 100 200 500
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Typlcal Saturation Characteristics Maximum Safe Operating Area
=§§SAMSUNG SEMICONDUCTOR 205




-
9 4 1 42 SAMSUNG SEM IC CONDUCTOR INC______ 98D 05 207 D T-39-13
T S L N-CHANNEL
98 DE I?‘ll:lll'-IE EIEIDSEEI? 3 I -
T T T T T T T111
A I I il T T LT TTTT
s - T T B ! i |
T ! il R
z c 1.0 T t : tH =
5 5 0.5 [ezes + 1 i ; +
gE i ; ] H
[ v : mEIii=s i
5E 02 : T - i b ¢
/ ag Do bl 17 . NOTES !l
Bg L— T
g; 0.1 Fomo0s i +t Pou :
- 4
&3 ) oshozec =g o teef H
Z g 005 Y = 1 q 1y 1
5 W kL1 A7 SNGLE PULSE ( i [ r
g £ ma THERMAL €) T 1. Duty Factor D- I
L4
£ - 002 2 Per UnslBase-R..g-O 83Deg CW 1
- ? : 3 Tar-TomPouZnc (0 H
0.01 ] LI 1 il
107 s 10 2 s 107 2 5 107 107 5 1 2 5 10
1. SQUARE WAVE PULSE DURATION (SECONDS)
Maxi Effective Transient Thermal | tion- to-Case Vs. Pulse Durallon
20, 103
g 6
g &
16
i g Ty=—55°C % 2
@ T,=25°C T;=26°C
w ll - N g 10 I T,=150°C
g 2 " 1,:2__5(:’__ &
< L~ Lt 3 s ~
g f/ v Z
. Z .
g o 1A E T
g '/ / 2 10 /
H & 7
/4 g o=
s ¢ 4 80,9 Puise Tast k] 1] Lr,=150"c
Vos X Rosic pes 2 - Ty=26°C
1.0 ] |
0 4 8 12 16 20 o 1 2 3 4 5 6
- In, DRAIN CURRENT (AMPERES) . Vsp, SOURCE-TO-DRAIN VOLTAGE (VOLTS)
\ oo Typical Transconductance Vs. Drain Current Typlcal Source—~Drain Diode Forward Voitage
1.25 2.5
8
< . w
5 2
.9 115 g 20
z o g
E3 w
g // ga //
Q‘E 1.05) /' ‘"ﬂ 1.5 /
EE P 83 /
ws =§
o= L1 oF
-4 1 go A
22 095 22 10
o 2 |
3 B L
< £
Z o085 % 05 Ves= 10V
4 & L=8A
a
075 0
-40 o 40 80 120 160 ~40 40 0 120 160
Ty JUNCTION TEMPERATURE (°C) T., JUNCTION TEMPERATURE (°C)
Breakdown Voltage Vs. Temperature Normalized On-R Vs. Temp
206

=g SAMSUNG SEMICONDUCTOR




ciued 1w

98D 05208 _ D

', 7964142 SAMSUNG_S

MICONDUCTOR INC

H

i N-CHANNEL

IRFP350/351/352/353

POWER MOSFETS

98 DEl'?EH:LILHE 0005208 s r

3200 \
14 2400)
o
2
E Vos=0
2 t=1 MHz
£ 1600 Ciss=Cgs+Cqd, Cds SHORTED ———
[3] Crss=Cod |
J Coss=Cas+ 280
Cgs+Cod
\\ Cds+Cgd
800[—\y \ ; -
\ Coss
[~ Crss
- L
o 10 20 30 40 5

Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Typical Capacitance Vs. Drain to Source Voltage

1.1
2 10
s oo WITH CURRENT PULSE OF
w  0.9]— 20ys DURATION INITIAL T,=25°C (HEATING
g EFFECT OF 2 Oyus PULSE IS MINIMAL)
E 08
@
g o7 Ves=10V
8
g °° Ve
g § Vgs=20!
§ 0.5 7
]

E 04 >
£ o3 =
] -
B3
5 0.2

o 15 30 45 60 75

Ip, DRAIN CURRENT (AMPERES) -
* Typical On-Resistance Vs. Drain Current

160

140 \\

120 \

40 .' N

Pp, POWER DISSIPATION (WATTS)
C

: N
: N

o 20 40 60 80 100 120 140 160

Ta, AMBIENT TEMPERATURE (°C)
Power Vs. Temperature Derating Curve
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Qq, TOTAL GATE CHARGE (nC)
Typical Gate Charge Vs. Gate-To-Source Voltage
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Maximum Drain Current Vs. Case Temperature
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