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N Vo TE SR B 37 BUORT i A
N-CHANNEL MOSFET
FHA50N25A

FESH MAIN CHARACTERISTICS

ID 40A

VDSS 250V
Rdson-typ ( @Vgs=10V) 65mQ
Qg-typ 62nC

FHi& APPLICATIONS

TR AT 5% HLE High efficiency switch mode
power supplies

T AR HL Y Power management for
inverter systems

FIEH 3\ Package

FEm$F1t% FEATURES

TR A Fi Ay

Low gate charge

ik Crss (H#iL5Y{H 2.5pF)

Low Crss (typical 2.5pF )

PRI E R

Fast switching

100%Ze3d =5 i P 1k

100% avalanche tested

=Pt dv/dt it

Improved dv/dt capability

RoHS 7= i

RoHS product

ZWH K Equivalent Circuit

D
N\ \\
G
A
D
TO-247 TO-3PN
FHA series S

{3 B AFAE{E ABSOLUTE RATINGS (Tc=25°C)

HE o
Parameter Symbol Unit

FHAS50N25A
B e — Y LR L Vos 250 v
Drain-Source Voltage
SR A L Ip (Tc=25C) 40 A
Drain Current -continuous * Ib (Tc=100C) 26 A
BRI R G 1) oM 160 A
Drain Current — pulse (note 1)
£ e M R
Gate-Source Voltage ves +30 v
Bk S i ReE (I 2)
Single Pulsed Avalanche Energy (note 2) EAS 2000 mJ
TR GE 1D
Avalanche Current (note 1) AR 20 A
HEEHEEE GE D EAR 11 m
Repetitive Avalanche Current (note 1)
TR R R K R AR AR (7 3) dvldt 5.0 Vins
Peak Diode Recovery dv/dt (note 3) '

BT R Po (TC=25C) 310 W
Power Dissipation -Derate above 25°C 2.48 W/°C
B¢ e G it SAF G i PR .
Operating and Storage Temperature Range T, Tste 150, 5510 150 ¢
51 et R IR L T 300 '
Maximum Lead Temperature for Soldering Purposes

* I A FEL AT H e 4 T PR A

*Drain current limited by maximum junction temperature
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454 ELECTRICAL CHARACTERISTICS

I H
Parameter

Ve

g
Symbol

A%

Tests conditions

SN
Min

7N

Max

AT
Units

FAHE: Off —Characteristics

Je—IRd % % Drain-Source
Voltage

BVDss

ID=250pA, Ves=0V

250

oy 2F i R IR 2R Breakdown
Voltage Temperature
Coefficient

ABVDsSS/ATJ

ID=250pA, referenced to 25°C

0.25

V/I'C

FHE T I R LR
Zero Gate Voltage Drain
Current

IDss

VDs=250V,VGs=0V, Tc=25C

MA

VDs=200V, Tc=125TC

10

AN A I HL O

Gate-body leakage current

IGSS (FIR)

VDs=0V, VGs =+30V

+100

nA

AN On-Characteristics

EIRIERENES
Gate Threshold Voltage

VGS(th)

Vps = VGS , ID=250pA

2.0

4.0

Fr A S aE HRE
Static Drain-Source
On-Resistance

RDs(ON)

Ves =10V, Ip=20A

65

80

mQ

NAGLESS:
Forward Transconductance

gfs

Vbs =40V, Ip=20A (note 4)

27

A% Dynamic Characteristics

CIPNC RS
Input capacitance

Ciss

Bt LR

Output capacitance

Coss

S T e FEL A

Reverse transfer capacitance

Crss

VDs=25V,
VaGs =0V,
f=1.0MHz

3700

360

2.5

pF

TP Switching Characteristics

JEIR I ]
Turn-On delay time

td(on)

Neinind

Turn-On rise time

tr

JEIR I ]
Turn-Off delay time

td(off)

I [ ]
Turn-Off Fall time

tf

VDs=125V,
ID=40A,
RGc=15Q

VGs =10V

(note 4, 5)

80

ns

620

ns

140

ns

183

ns

LGN SS iy
Total Gate Charge

)Rt VR

Gate-Source charge

A — I FL A

Gate-Drain charge

Vbs =200V,
ID=40A,
VaGs =10V

(note 4, 5)

62

nC

22

nC

38

nC

I — IR AE R SR ORBIE (R

Drain-Source Diode Characteristics and Maximum Ratings

1E W) e R 2 FL L
Maximum Continuous Drain
-Source Diode Forward
Current

Is

40

1E [A] e Rk LY
Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

160

NREIEN S
Drain-Source Diode Forward
Voltage

Vsb

Ves=0V, Is=40A

1.2

S e P S I )

Reverse recovery time

trr

S T PR 2 FL AT

Reverse recovery charge

Qrr

VGs=0V, I1s=40A ,dIF/dt=100A/us

(note 4)

230

ns

2150

nC
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4 THERMAL CHARACTERISTIC

S| 55 FAAL
Parameter Symbol FHASONZ5A Unit
4 20E F I AH : .
Thermal Resistance, Junction to Case Rth(j-c) 0.40 CIW
SE BB A FH : .
Thermal Resistance, Junction to Ambient Rith(-A) 62.5 CIW

~

R
PR E RS MR

L=10mH, IAS=20A, VDD=50V, RG=25 Q #2IA%5R TJ=25°C

ISD <40A,di/dt <300A/us,VDD<BVDss, 24418 TJ=25°C

D B BKRBERE <300us, (h&Stb<2%

. BASTIRRERX

Notes:

Pulse width limited by maximum junction temperature

L=10mH, IAS=20A, VDD=50V, RG=25 Q ,Start TJ=25C;

Isb <40A,di/dt <300A/us,VDD<BVDss, Starting Tu=25C

Pulse Test: Pulse Width <300us,Duty Cycles2%

Essentially independent of operating temperature

A wODN -

A wODN -
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Typical Characteristics

HLBURE %

Figure 1 Safe Operating Area Figure 2 Power Dissipation
| T 350
- h' 10us
100 = 5
o 100us 300
k&\ - Lil “
P NS4 > 1ms
o N 10ms § = 250
10 = DCREEESS g
5 \ <4 S
] s £ 200
B AN 2 N
o \ N o) \
£ 1 [E==0Operation in This Area ’;‘ 150
§  =isLimited by Rosn 3 N
- o 100 AN
0.1 = \
= SINGLE PULSE 50 N,
:TC=25‘(V
| T,=150C
0
0.01 b 0 25 50 75 100 125 150
1 10 100 1000
Vps,Drain-to-Source Voltage,V Tc,Case Temperature, C
Figure 3 Max Thermal Impendance
1
0.1
5
3
[
% 0.01 mERL
(-
=
E T |
£ P -
A « N
~ 0.001 - D=T,,/T
Tyex=Tc+Pom-Zasc-Resc
1=0.36°C/W
00001 - I § A S S R Ll
0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10
T, Rectangular Pulse Duration [sec]
Figure 4 Typical Output Characteristics Figure 5 Typical Transfer Characteristics
60 | | ] 1 : 1!000 - {
| - PULSED TEST
| 380us Fjl{LSE TEST — " VDS = 20V
Te=25C J E
50 =
100
e <
1% e £
& // £
c S
5 / O 4o L 150C //
O 30 £ y 4
zZawn : 17
£ // 7 ves=6v B I 25¢C
320 / [l
// fves=sv 1 _./
4 f
10 I
- [ves=3v ] | |
0 . 1
0 2 4 6 8 10 2 4 6 8 10 12
V;s,Gate-to-S Voltage,V
Vps,Drain-to-Source Voltage,V e/ wate-tomsotree Yollage
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Figure 6 Typical Drain to Source ON Resistance

vs Drain Current

Figure 7 Typical Drian to Source on Resistance
vs Junction Temperature

0.074

0.072

0.07

0.068

Rps(on), Drain-to-Source On Resistance,Q
s g

(o2}

(&>}

N

PULSED TEST
| Tj=25C
VGS - 10V /

pd

P

0 5 10 15

20 25 30

Ip,Drain Current,A

35

40

45

3 1 I
R
PULSED TEST
VGS = 10V
2.5 (Ip=20A
o
Qo
&
g.ﬁ 2 /
T
E /
© = /
(o]
E o 15 /
Z9
=3 /
33
23 1
c
‘®
5 yd
0.5
0
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T,,Junction Temperature(C)

Figure 8 Typical Theshold Voltage vs Junction Figure 9 Typical Breakdown Voltage vs Junction
Temperature Temperature
1.2 ; 115
N\ BR
N\ Ves=Vos |
ol N Ip = 250pA §, p
o
1 AE /

T Eo) /
8 s \ B3 105 /
®0o 0.9 ® X /
ES N\ ES /
22 \ =
£g 0F \ 25 1
@n = J 2
SE 9

0.7 % ) /

©
\ 5 0.95 /
0.6
0.5 0.9
400 50 0 50 100 150 200 -0 -50 0 50 100 150 200
T,,Junction Temperature(C) T,,Junction Temperature('C)

Figure 10 Typical Capacitance vs Drain to

Figure 11 Typical Gate Charge vs Gate to Source

Source Voltage Voltage
10000 ¢ 10
= Vps = 2004
Ciss Vps = 125V
1000 A== L 8 O
\ o=
A W “s~ g
]
%" 100 = \ | Cocc == E
g =X\ f= 1MHz =
s i Ciss = CgstCyq 5 lp = 40A
o Coss = Cds+C d o
g Con=Coy 2
& 10 rss gd é 4
© \ S 5 /
\ I ©
—— ~— T 3 /
1 CrsS == >8 2 /
0.1 0 L L 1
0 20 40 60 80 100 0 20 40 60

Vps,Drain-to-Source Voltage,V

Q. Total Gate Charge,nC
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Test Circuit & Waveform

Gate Charge Test Circuit

Gate Charge Waveforms

Vos
-.-..}q Ip
| \\ Miller b V(35
’I -“ Region
1A /
{ )
I 4
VasmH) ) \
-+ -
Oge | g

Vbs
90% /
10%,
Ves
- td(on) ‘-f,_. —"td(o +tf s
< fon > <+l >
Diode Reverse Recovery Test Circuit Diode Reverse Recovery Waveform
dvdt adj. Current
| Pump
di/dt = 100A/ps
Double Pulse
= Voo
L
o
Unclamped Inductive Switching Test Circuit Unclamped Inductive Switching Waveform
/’ BVpss
2
Series Swilch
(MOSFET)
].ﬂ.S —
Pl kA
l‘ .
A = 4%
ikl K \
Commutalmg P N
Diode Voo S \
J" “\
0 t' ‘\
--------- - lpy =
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Efid Marking:

7

/ N

KHTLOGO /( ' qx

~
FEIHONG LOGO k7 *© APHORIT
\ , LOT CODE
NS -
B A oo )
| > A G37
PRODGAT BODE — | PHASONZS

I \ O =
Al=x=""
b PART.NO
L / L J N J

./

N\
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Package Dimension:

A
<
[
L~ )
= _;fr, Dy
¥ d_,,:"'"ﬁ{ F,

C

L)

TO-3PN

===

DIM | MILLIMETERS
A 15. 60+0. 30
H 13. 60+0. 30
C 9. 50+0. 30
D 8. 00+0. 30
E 11. 85+0. 30
F 15. 63+ 0. 30
G 3. 30+0. 30
Gl 5, 0040, 30
y ¢ 3.50+0.30
: $1.50+0. 30
T | #£0.1540.15
I 3. 20+0. 30
K 1. 00+0. 15
L 3.10+0. 15
M 2.10+0. 15
N 5. 45+0. 30
0 3. 40+0. 30
P 13. 90+0. 30
g 18. 70+0. 30
: 10. 00+ 0. 60
5 20. 00+ 0. 40
T 2. 40+0. 30
U 4. 80+0. 30
v 1.5040. 15
) 0.60+0. 15
X 1.80+0. 40
Y 7.00+0. 30
Z 3. 20+0. 30

{Unit: mm)
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SMNERT
Package Dimension:

TO-247

egP B
E3 / 5-10,635(M)[B|A A2
J
[ |
[v] I =
= = e
il - o B
== L/ = B
=
F1
b%
b1 I! _é f Ii b2 ¥3 | -
b3 |||
o |
|/ "
| 2x e b c
- - 0,254 (MIB|A
A1
_— MILLIMETERS INCHES
MIN MAX MIN MAX
A 4,83 5.21 0.190 0.205
A1 2.27 2.54 0.089 0.100
A2 1.85 216 0.073 0.085
b 1.07 1.33 0.042 0.052
b1 1.90 241 0.075 0.095
b2 1.90 2.16 0.075 0.085
b3 287 3.38 0113 0.133
b4 2.87 3.13 0.113 0.123
c 0.55 0.68 0.022 0.027
D 20.80 21.10 0.819 0.831
D1 16.25 17.65 0.640 0.695
D2 0.95 1.35 0.037 0.053
E 15.70 16.13 0.618 0.635
E1 13,10 14,15 0.516 0.557
E2 3.68 5.10 0.145 0.201
E3 1.00 2.60 0.039 0.102
e 5.44 (BSC) 0.214 (BSC)
N 3 3
L 19,80 2032 0.780 0.800
L1 4.10 4.47 0.161 0.176
oP 3.50 3.70 0.138 0.146
Q 5.49 6.00 0.216 0.236
S 6.04 6.30 0.238 0.248
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