| B N VA3 58 R 37 N A A

A 7<11 N-CHANNEL MOSFET
FeiHong FHD40N1F20LA
FES¥ MAIN CHARACTERISTICS FEimtE FEATURES
ID 40 A R A L 7T Low gate charge
VDSS 100V fik Crss (MtAU{H 7pF) Low Crss (typical 7pF )
Rdson-typ ( @Vgs=10V) 18 mQ T 358 b Fast switching
Rdson-typ ( @Vgs=4.5V) 24 mQ 100%2 13k 55 i 3R 100% avalanche tested
Qg-typ 28 nC 100%22 it A BH I 100% dvds tested
100%£5E UIS i 100% UIS Tested
FHi& APPLICATIONS 100%£:id RG ik 100% Rg tested
RoHS =i RoHS product
SF 5 R A L Hard switched and High SCT L SGT process
frequency circuits
EEZE Synchronus Rectification
DC-DCH#; 2 DC-DC converter
LR Package HWHEEE Equivalent Circuit
D

D

TO-252 s
FHD series

Syt B AHIE(E ABSOLUTE RATINGS (Tc=25°C)

B
HH (i) Value LX)
Parameter Symbol Unit
FHD40N1F20LA
%Eﬂ%*&—ﬁmﬁ?ﬁ CEREN VDS 100 Vv
Drain-Source Voltage
SR HL Ip (Tc=25°C) 40 A
Drain Current -continuous * Ip (Tc=1007C) 25.5 A
BNk R G 1) oM 160 A
Drain Current — pulse (note 1)
F e M P
Gate-Source Voltage ves +20 v
Bk S i ReE G 2)
Single Pulsed Avalanche Energy (note 2) Eas 24.5 mJ
THBR E 1D AR . A
Avalanche Current (note 1)
HEEHEE G D EAR 9 o
Repetitive Avalanche Current (note 1)
TR IR E K R AR AR (U 3) dvidt 50 Vins
Peak Diode Recovery dv/dt (note 3) '
LB T 2 Po (TC=25C) 100 w
Power Dissipation -Derate above 25C 0.57 W/C
B e G it DA i B .
Operating and Storage Temperature Range T), Tste S5~ +175 ¢
G & PRI
Maximum Lead Temperature for Soldering TL 300 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

=)

™=
Symbol

MRS
Tests conditions

/)N
Min

TN

Max

<R iv
Units

F&EE Off —Characteristics

e — I R

Drain-Source Voltage

BVbDss

ID=250pA, Ves=0V

100

5 o T B
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25C

0.1

V/I'C

T T IR AR IR HL
Zero Gate Voltage Drain
Current

IDSS

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

VDs=80V, Tc=125C

100

MA

MR A< s HEL A

Gate-body leakage current

IGSS (FIR)

VDs=0V, VGs =+20V

+100

nA

WA On-Characteristics

ETRIEEENAN
Gate Threshold Voltage

VGS(th)

Vbps = VGS , ID=250pA

1.0

1.6

2.5

A S HRE
Static Drain-Source
On-Resistance

RDs(ON)

Vaes =10V, ID=20A

18

24

VaGs =4.5V , ID=20A

24

29

mQ

NAGEZES
Forward Transconductance

ofs

Vbs = 5V, Ip=20A (note 4)

34

A% Dynamic Characteristics

Al FELBEL

Gate Resistance

Rg

f=1.0MHz,
Vbs =OPEN

1.6

PN R
Input capacitance

Ciss

o H R AR

Output capacitance

Coss

S R A FL 2

Reverse transfer capacitance

Crss

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

958

108

pF

JFo=45tE: Switching Characteristics

SEIR IS [H]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR I [H]
Turn-Off delay time

td(off)

T B8]
Turn-Off Fall time

tf

VDs=50V,
ID=20A
Rc=3Q

Vaes =10V

(note 4, 5)

12

ns

ns

17

ns

ns

LRSSy
Total Gate Charge

Qg

A — 952 R Aoy

Gate-Source charge

Qgs

A — e FL AT

Gate-Drain charge

Qgd

Vbs =50V,
ID=20A,
VGs =10V

(note 4, 5)

28

nC

nC

18

nC

TR — IR AR S R K i K E {H Drain-Source Diode Characteristics and Maximum Ratings

1E A e K& S HL
Maximum Continuous Drain
-Source Diode Forward
Current

Is

40

1F [ 5 R ik LA

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

160

1E 7] & B
Drain-Source Diode Forward
Voltage

Vsb

VaGs=0V, I1s=20A

0.85

1.2

S e 1A T8

Reverse recovery time

trr

S AR FL e

Reverse recovery charge

Qrr

VGs=0V, I1s=20A ,dIF/dt=100A/us

(note 4)

20

ns

82

nC
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#4551 THERMAL CHARACTERISTIC

S % FLp
Parameter Symbol FHDAONTF20LA Unit
2k 2 S AH . .
Thermal Resistance, Junction to Case Rth(j-c) 1.75 CIW
2k B PR B ) #ABH . .
Thermal Resistance, Junction to Ambient Rth(-A) 40 CIwW
TERE:

12 kiR o B EH i e 45 v PR i)

2: L=1mH, Ve =10V, Vop=50V, Rc=25 Q, #1545 1E TJ=25C

3: Ispb <40A,di/dt <300A/us,VDD<BVDSS, iLift i TJ=25C

4: JkyRiR: ks EE <300ps, 55 Hh<2 %

5. HAYT/ERELK

Notes:

Pulse width limited by maximum junction temperature
L=1mH, Ve =10V, Vop=50V, Rc=25 Q,,Starting Tu=25C
Isb <40A,di/dt <300A/us,VDD<BVDss, Starting Tu=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature

a s~ WON =
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Typical Characteristics

60 ov Y /—4—"'_ 60 .
Lol 7V Vps=5V
/ / 50
40 — 40
< /-f‘" 6.5V < 39 /
o =
/4 .
125° C
Vaa=6Y I
- 10 25" C
0 1 2 3 4 5 3 4 5 6 7
Vos (Volts) Vas(Volts)
Fig 1: On-Region Characteristics Figure 2: Transfer Characteristics
30 2.4
;
/ g 2.2 //
27 / g Vgs=10V
Vgs=4.5V / ® 2 lp=20A g
. 2 18 P /
g 2 - — g y
- c
£ | o 16
ll 'E Vgs=4.5V
PP b s Vos=10V g 12 lo=20A
< 9
15 0.8
0 5 10 15 20 25 30 35 40 0 25 50 75 100 125 150 175 200
Ip (A) Temperature (C)
Figure 3: On-Resistance vs. Drain Current and Gate Figure 4: On-Resistance vs. Junction Temperature
50 | 1.0E+02
‘\ lo=20A 1.0E+01
40 1.0E+00
) 125" C
g Z 1.0E-01
~ 30 -
; \ < 1.0E-02
3 N ——
E.ﬂ e — 1.GE'03
& c 1.0E-04 /
10 1.0E-05
6 7 8 9 10
Vgs (Volts) 0.0 0.2 0.4 0.6 0.8 1.0 1.2
Figure 5: On-Resistance vs. Gate-Source Voltage Vgp (Volts)

Figure 6: Body-Diode Characteristics
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Zy,4 Normalized Transient

10

Vs (Volts)
Current rating I (A)

Thermal Resistance

I 1200
Vpe=50V / c
g | lo=20A / 1000 Iss
|
i =
/ £ 600
4 3 \
a GIJEE-
// S 400
2
200
Cres
0 0 L
0 > 10 15 20 25 30 0 10 20 30 40 50 60
_ Q, (nC) o Ve (Volts)
Figure 7: Gate-Charge Characteristics Figure 8: Capacitance Characteristics
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o
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20
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10 o \
0 \ 0 \
0 25 50 75 100 125 180 175 0 25 50 75 100 125 150 175
Tease (*C) Tease (°C)
Figure 9: Current De-rating Figure 10: Power De-rating
10 g .
E D=T,/T In descending order
E T, ox=T a+Pom-Zaua-Rasa D=0.5, 0.3, 0.1, 0.05, 0.02, 0.01, single pulse
1 L Rya=42" W l
- RLLLLL
01 — e
| - _‘ —_— 9
| p—— ]
0.01 - Po
) Single Pulse T
— Ton P va—
, T il
0-001 1 1 L RAY1l) 1 I Al TRET) 1 10 1 1idl
0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000
Pulse Width (s)

Figure 11: Normalized Maximum Transient Thermal Impedance
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Test Circuit & Waveform

Gate Charge Test Circuit & Waveform

Vgs
mn —%‘ |E} 10V- — — — — — — —
-T—= _L_ f N Qgs
i @) Vas |
|-out [~
o Jje 1
lg I |

Charge

Resistive Switching Test Circuit & Waveforms

Resistive Switching Test Circuit & Waveforms

L
“Vds P At

.|.
Vgs _ DUT ~oy Vdd
Hag \l/ |t} C -

— |
Vags N
Unclamped Inductive Switching (UIS) Test Circuit & Waveforms
L 2
Vds FM_E_ En=12 Llas
d 17 I Vds
W -+
Vs . + it 6: Vdd I :
Ra \l/ |E} - Id | I
AN ' |
DUT
vas 'L Vgs
Diode Recovery Test Circuit & Waveforms
Vds £ a, =t

1

Vds - ' L lsd e '
ot . [T,
IJ;'.,A] Ve

o <1 B E i —

le _TUL

Fo—

BVpss

|£.F:'

Vdd

Ver-1.0



EPid Marking:

KIT LOGO
FEIHONG LOGO \I\( \X
P R > f XXXX):Z( )
PRODUCT CODE

= 40N1F20L
{ xl}

‘Lf
Einl

=
dn

| —

T

At AR
ASSEMMBLY
LOT CODE
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Package Dimension:

TO-252
A
’— A | ]:_'_G...;_:..._“J
LI ) N I =
& O .if—-::::__
(]
© a
L
3 J .

! /LJ/ |
] 0
o ) -
K S
1
N
ot C L] Q H—l|_

DIM

a=

MILLIMETERS

.34+0.30

.00+0. 30

.05+0.30

.95+0. 30

. 76+0.15

.28+0.15

.30+0. 30

B I e T | T e T 1 I | el s T

06 0. 30

(4-10) °

0.51+0.15

0.52+0.15

= e R L R =R L b B o B L= e T e

0.80+0. 30

L=
==

60°

(0-10) °

0.05+0.05

6.60+0. 30

N o
i

pn I - T o w ) [ T 2

(4-8.5) °

RO. 40

RO. 40

.05+0.05

.05+0.05

.90+0. 30

.80+0.30

. 75+0.30

.85+0.30

. 30+0. 30

L OO = O L T s i N - B e i L O [P

o L O PR [ i P [ ) [ i [

.90+0. 30

(Units: mm)
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