. N Y TEHE R R 5 N de A

£ AH KT N-CHANNEL MOSFET
eimnan
3 FHP250N1F2A/FHS250N1F2A/FHA250N1F2A
FESH MAIN CHARACTERISTICS F=m%FE FEATURES
ID 250 A AR H £ Low gate charge
VDSS 100V i Crss (#1741H 54 pF) Low Crss (typical 54 pF )
Rdson-typ ( @Vgs=10V) 2.5 mQ TS 33 i e Fast switching
Qg-typ 185 nC 100% 281 25 5 )4k 100% avalanche tested
. 100% 25 35 FPH I 8 100% DVDS tested
FHi& APPLICATIONS 100%%5t Rg MR 100% Rg tested
SGT LE SGT technology
UPS Uninterrupible Power & RoHS FrifE ROHS compliant
Supplies
e it Battery Management System
4 -
LS B R 41 (TO-263) (TO-263)
EEZ: i Synchronus Rectification
AR, Package ZHWHEE Equivalent Circuit
<N D 5
G
TO-220 TO-263 TO-3PN S
FHP series FHS series FHA series
R AKFIE(E ABSOLUTE RATINGS (Tc25°C)
A UEN -
Parameter Symbol FHP/S250N1F2A | FHA250N1F2A | UMt
I B — VR EL U P Vos 100 v
Drain-Source Voltage
Ip (Tc=25°C) (Silicon limit) 250 A
M S Nrat 3
@%ﬁm%ﬁ , Ip (Tc=25"C) (Package limit) 207 A
Drain Current -continuous *
Ip (Tc=100°C) (Silicon limit) 180 A
Rk IR G 1)
Drain Current — pulse (note 1) Iow 1000 A
£ e MR FRL
Gate-Source Voltage ves *20 v
P THAER GF 2) e c1 N
Single Pulsed Avalanche Energy (note 2)
THBR G 1
Avalanche Current (note 1) IAS 32 A
FERLZ R Pp (TC=25C) 227 309 W
Power Dissipation -Derate above 25C 1.81 2.47 W/C
B B A A B AL B o
Operating and Storage Temperature Range T, Tste 150,-567~+150 ¢
1 S f IR TR
Maximum Lead Temperature for Soldering TL 260 C
Purposes

AN FEL AL P e e 2 i R 1

*Drain current limited by maximum junction temperature
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%514 ELECTRICAL CHARACTERISTICS

T H
Parameter

Y zan =

™=
Symbol

MR E A
Tests conditions

SN HiL Y
Min

TN

Max

=<Rijv
Units

FANHHE Off —Characteristics

JE— IR % & Drain-Source
Voltage

BVbDss

ID=250pA, Ves=0V

100 -

7 5 L e TR P R
Breakdown Voltage
Temperature Coefficient

ABVDssS/ATJ

ID=250uA, referenced to 25C

- 0.10

Zero Gate Voltage Drain
Current

IDSS

VDs=100V,VGs=0V, Tc=25C

VDs=80V, Tc=125C

10

AP A s FRL UL

Gate-body leakage current

IGSS (FIR)

VDps=0V, VGs =120V

+100

WA On-Characteristics

I (L HL
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250pA

20 -

4.0

FE A S IE HRH
Static Drain-Source
On-Resistance

RDs(ON)

Ves =10V, ID=50A

3.0

mQ

A4 Dynamic Characteristics

A B BE

Gate Resistance

Rg

f=1.0MHz,Vps OPEN

NGRS
Input capacitance

Ciss

Bt LR

Output capacitance

Coss

S [ A L7

Reverse transfer capacitance

Crss

- 12355

Vbps=50V,
VaGs =0V,
f=1.0MHz

- 1446

pF

JF=451%: Switching Characteristics

FEIR S [A]
Turn-On delay time

td(on)

TS 1]

Turn-On rise time

tr

JEIR I ]
Turn-Off delay time

td(off)

N BT
Turn-Off Fall time

tf

VDs=50V,
ID=50A,
Rc=3.0Q
Vs =10V

(note 4, 5)

ns

ns

ns

- 112

ns

LRSSy
Total Gate Charge

Qg

) R VR o

Gate-Source charge

Qgs

A — I F A

Gate-Drain charge

Qgd

Vbs =50V,
ID=50A,
Vs =10V

(note 4, 5)

- 185

nC

nC

. 48

nC

e — IR AE R S RORAIE(E

Drain-Source Diode Characteristics and Maxim

um Ratings

1E 7] e K OE SR HL
Maximum Continuous Drain
-Source Diode Forward
Current

Is

250

1E [A] e Rk B Y

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

1000

NAEPEN S
Drain-Source Diode Forward
Voltage

Vsb

VGs=0V, Is=50A

1.2

S R R I T

Reverse recovery time

trr

S [ PR FLAT

Reverse recovery charge

Qrr

VGs=0V, Is=50A ,dIr/dt=100A/us
(note 4)

ns

- 210

nC
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45 THERMAL CHARACTERISTIC

JiH S FHP/S250N1F2A FHA250N1F2A ﬁﬁj
Parameter Symbol Unit
g5 3| ST FARH : .
Thermal Resistance, Junction to Case Rth(-c) 0.55 0.40 CIW
a5 2R I FATH : .
Thermal Resistance, Junction to Ambient Rth(-A) 62.5 40 CIW
ERE:

1 ke e B o e 4 it B )

2: L=1mH, Ias=32A, Vbp=50V, Rc=25 Q,itii45iE Tu=25C

3: Isp <250A,di/dt <100A/us,VDD<BvDSS, {2 if 45 Tu=25C

4 Jkprdlat: kb2 <300ps, fi 7 b2 %

5: FAL TR IR

Notes:

Pulse width limited by maximum junction temperature
L=1mH, 1as=32A, VbD=50V, RGc=25 Q,Starting TJ=25C
Isb <250A,di/dt <100A/ps,VDD<BVDsSs, Starting Tu=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature

bbb
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i pliZ% Typical Characteristics

Fig 1: QOutput Characteristics

10W 5.5J(
420 _ =
350
eV
T 280 e
i ~
210
5.5
140 /--l-_
70 Vi
0 4\
0 1 2 3 4 5
Vs (V)

3: Rds(on) vs Drain Current and

Fig 2: Transfer Characteristics
400

350 Vps=5V

300

250
£ 200

150

100 125°C 25°C

50

Fig 4: Rds(on) vs Gate Voltage

Gate Voltage
4.0 9 20 T T
15=90A
16
V=10V
3.0 55 g
g E
E = 12
g -3
g 20 o \
[+ 4
° \
150fC
\""'-—_._
Lo . \.
|
25°C
0.0 0
0 50 100 150 200 2 3 4 5 v 6 ? 8 8 10
In (A) as (V)
Fig 5: Rds(on) vs. Temperature Fig 6: Capacitance Characteristics
2.4 10000 =
22 |— b=50A
Ty
' 20 [
N @
= g 1000
E 1.8 5
2 .6 Ves=10V ﬁ
g 3
™ [
“:ﬁ - / © 100
1.2
/,.— “w.._‘
1.0 7 [ f=1MHz | Crss
0.8 10
o - - s 100 15 150 0 10 20 30 40 S0 60 7O 80
Tj - Junction Temperature (°C) Vs (V)
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Vgs Gate-Source Voltage (V)

Fig 7: Gate Charge Characteristics

Fig 8: Body-diode Forward
Characteristics

100

10

Iy - Diode Current(A)

0.1 / / : $
0.4 0.6 0.8 1

| . | . 0.01
o A0 B0 120 180 200 Z40
0 0.2 1.2
(g Gate Charge (nC) Vg - Diode Forward Voltage(V)
Fig 9: Power Dissipation Fig 10: Drain Current Derating
250 380 |
300
200 1
\ E 280 -
g 150 S 200
& E
100 QO 1s0
=
E 100
50 Q
=)
\ L .
0 o ; |
0 25 50 75 100 125 150 o 50 100 180 200
Tc - Case Temperature (°C) Tc - Case Temperature (°C)
Fig 11: Safe Operating Area
1000
Limited by
Rds{on)
100
Z /
=< 10
1
Single pulse
Te=25°C
0.1
0.1 10 100
Vps (V)
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Zypyc ((CIW)

Fig 12: Max. Transient Thermal Impedance

1

sS85
LD=0s m=
—
0.1 =2
1 i
e —
ﬂ'_ - -T—
002 Pou|
P ' |:11.|
0.01 F—=
ﬁsﬁm& f2—-
Duty factor D=t1/t2
T Te=Pom* Zunclt)
LU 11
1E-05 0.0001 0.001 0.01 0.1
t; (sec)
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Test Circuit & Waveform

Gate Charge Test Circuit & Waveform

Wos
A Qg |
an¥ll=f
=
_ = +
1 ~ oy Wds
-1 17T ¢
DuT | ~
= |int
o 'L
- —
Charge
Resistive Switching Test Circuit & Waveforms
Resistive Switching Test Circuit & Waveforms
RL
Vds
Vds
\
0%
+
R -
M E} 10%
Vgs [ vgs -4 |
i 1=
Uneclamped Inductive Switching (UIS) Test Circuit & Waveforms
L
I_H_l X
Vds >—w Ee=12Lky  ——p ———— — 1 BVpces
ld =1 |_LI_ Wds
Vgs +
Vas 1 a @, vdd : : : | ap
R N | - Id | | .
T 1
DUT
vasTL Vos
Diode Recaovery Test Circuit & Waveforms
Vs Q. =-| Idt
DuT
= 1
Vs ' L lsd I Ly
L P, | T diitN p .
+ | v
Vgs I CL:) Vdd Ved
e UL Ve
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EPi@ Marking:

KIT LOGO { Xﬁ E
FEIHONG LOGO N~
AR ﬁd; .
PRODUCT CODE O Nﬁ
FHP250N1F2
e
PART.NO

KIT LOGO
FEIHONG LOGO \

P R

A C) N25

PRODUCT CODE

X<l

- /

PART.NO

KAT LOGO
FEIHONG LOGO

T’FH8250N1F2

i

7 i AR
PRODUCT CODE

PeRE
PART.NO

A N25-X
; FHA250N1F2

////////' O |

APt AR
ASSEMMBLY
LOT CODE

(=LA
GRANDING
CODE

~ A PR RE IR AR
A XXXXXX / ASSEMMBLY

LOT CODE

AL ACRD
ASSEMMBLY
LOT CODE

AT
ASSEMMBLY
LOT CODE

AL AR
ASSEMMBLY
LOT CODE
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Package Dimension:

| —

g

o

TO-220

Al

DIM MILLIMETERS
A 10. 00+ 0. 30
Al 8.00+0. 30
A2 5.00+0. 30
B 13.20+0. 10
C 4.50+0. 20
C1 1.30+0. 20
D 0.80+0. 20
E 3.60+0. 20
F 3.00+0. 30
G 6. 60+0. 10
H 0.50+0. 20
T 28. 88+0. 50
K 3.00+0. 30
M 1.30+0. 30
N Tvpical 2. 54
P 2. 10+0. 10
Q 9.20+0. 10
S 0.25+0. 15
T 0.25+0. 15
U 2.80+0. 30
DIA W 1.50+0. 10

i 0. 50 MAX

(Unit: mm)
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ARG

Package Dimension:

E
ol E1 .
[ 1 N
—

! #

85
ST [
: "‘},._._DETAlL A a7 x ,
b= 2 RxZ

4+ B3x2
H H
E2
_ ]
o
D2
L]

TO-263

Frit Foo(mm)
c E .88 +0.10
1 El 7404020

E2 9.90+10.15
524__ L 15.20+0.25
L1 1.30£0.15
1.2 1.60+0.10
| 3 L3 13.000.20
ok L4 10.40+0.15
LS 26040015
L6 4.80+0.20
b 0.80+0.07
0 bl 1.274+0.07
] b2 0.05+0.07

o C 448+0.10

Cl 1.3040.07

b2 b2 C2 0.50+0.07
C3 2.40+0.06

C4 0.10+0.08

Cs 0.10+0.08

(B 9205010

D1 £.00+0.10

DETAIL A D2 8.00+0.10
i 0.50+0.10

a1 15° +2°

c3 B2 3¢ +2°

83 3° +2°

I\-’“"ﬁ“‘ B4 3° 420

85 3° 42"

C4 BE 0° ~6°

87 137 42°

¢ 508£0.10
CS BIA ;.1 1504010
i 0.30+0.15

86

10
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S RGE

Package Dimension:

] L] o o

jo

Gl

TO-3PN

DI

MILLIMETERS

)

=

15, 60 =0, 30

13, 6040, 30

9. 500, 30

8, 0040, 30

11. 850, 30

15, 62 +0. 30

= vl ol o L =

4. 800, 30

5, 0040, 30

:'L-.'

d 3. 5020, 30

—_

d 1. 500, 30
0,150, 15

3. 200, 30

1. 000,15

3. 1040, 15

2. 100,15

5. 4540, 30

8. 400, 30

13, 5904+0. 30

18, 70 0. 30

40, 0020, 60

20, 000, 40

S A0+0. 30

LBO£0. 30

Lal=x0. 15

LBO£0,15

. B0+0. 40

000,30

O | =) = [ = | |2

L2010, 30

(Units: mm)

11
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