)
"_EEI

N VB 5 237 B A

N-CHANNEL MOSFET
FHP3710C

FESH MAIN CHARACTERISTICS

P4 FEATURES

ID 57A AR AHIAR FE Ay Low gate charge
VDSS 100 V fik_Crss (Ju#!{E 72pF) Low Crss (typical 72pF )
Rdson-typ ( @Vgs=10V) 18mQ T 5 Fast switching
Qg-typ 130nC 100% 28 it 5 i1 Pk 100% avalanche tested
=Pt dv/dt 5E Improved dv/dt capability
FHi& APPLICATIONS RoHS 7= i RoHS product

WA

Power management for
inverter systems

DC-DCH#as M Z TR

DC-DC converter and switch
mode power supplies

&M/ Package

/" .

&
v

TO-220

SEWHEEE Equivalent Circuit
D

G
GDS FHP series
S
HaFtE AFAE{E ABSOLUTE RATINGS (Tc=25°C)
HfH
WH Ginc] Value L)
Parameter Symbol Unit
FHP3710C
1= Ry= i ==1 — yroy
mwﬁﬂ‘}} WA B VDS 100 v
Drain-Source Voltage
S A Ip (Tc=25C) 57 A
Drain Current -continuous * Ip (Tc=100°C) 40 A
IRk R R G 1D o 208 A
Drain Current — pulse (note 1)
R e
Gate-Source Voltage ves 20 v
Bk HpieE GF 2)
Single Pulsed Avalanche Energy (note 2) Ens 480 mJ
TR GE D
Avalanche Current (note 1) IAR 28 A
HETHRERE OF 1D
Repetitive Avalanche Current (note 1) EAR 20 mJ
TRE R AR E R KRR ER (E 3) dvidt 5.0 Vins
Peak Diode Recovery dv/dt (note 3) '
SR TR Po (TC=25C) 200 W
Power Dissipation -Derate above 25C 1.3 W/C
B G B A LT _ .
Operating and Storage Temperature Range Ty, TsTG 55~+175 c
51 B b R T 300 .
Maximum Lead Temperature for Soldering Purposes

* I L E A e 4 L PR 1

*Drain current limited by maximum junction temperature
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B 451% ELECTRICAL CHARACTERISTICS

1
Parameter

=]

i
Symbol

k%A

Tests conditions

SN
Min

IZIN
Max

LA
Units

X:ZS4E Off —Characteristics

T — R o
Drain-Source Voltage

BVDss

ID=250pA, VGs=0V

100

i o B R R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25°C

0.01

Vi'C

T N IR AR HL R
Zero Gate Voltage Drain
Current

Ibss

Vbs=100V,Ves=0V, Tc=25C

A

Vbs=80V, Tc=125C

10

uA

PR A T R

Gate-body leakage current

Igss (FIR)

Vbs=0V, VGs =+20V

+100

nA

A On-Characteristics

RN
Gate Threshold Voltage

VGs(th)

Vbs = VGS , ID=250uA

2.0

3.0

4.0

=S EN )
Static Drain-Source
On-Resistance

RDs(oN)

Ves =10V, Ip=28A

18

23

mQ

LS

Forward Transconductance

ofs

Vbs = 20V, Ip=28A (note 4)

60

#ZA4¥51%: Dynamic Characteristics

Hif e FEL

Gate Resistance

Rg

f=1.0MHz,
Vbs OPEN

1.3

PG IR
Input capacitance

Ciss

A

Output capacitance

Coss

S5 A i LA

Reverse transfer capacitance

Crss

3130

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

410

72

pF

JF =45 Switching Characteristics

HEIR I [H]
Turn-On delay time

td(on)

b (]

Turn-On rise time

tr

SEIR R ]
Turn-Off delay time

td(off)

NC
Turn-Off Fall time

tf

Vbs=50V,
ID=28A,
RGc=2.5Q0
Ves =10V
(note 4, 5>

12

ns

58

ns

45

ns

47

ns

AR F A e
Total Gate Charge

Qg

A — ¢ L A

Gate-Source charge

Qgs

A — e FELAT

Gate-Drain charge

Qgd

Vbs =80V ,
ID=28A,
Ves =10V

(note 4, 5)

130

nC

26

nC

43

nC

I — R WS M K52 {1 Drain-Source Diode Characteristics and Maxim

um Rating

1E ) i K& SR L
Maximum Continuous Drain
-Source Diode Forward
Current

Is

60

1E ) B Rk L

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

240

E R RE
Drain-Source Diode Forward
Voltage

VsD

Ves=0V, Is=28A

0.82

1.3

S [ PR AL [

Reverse recovery time

trr

SRR LT

Reverse recovery charge

Vaes=0V, Is=28A ,dIF/dt=100A/us
(note 4)

140

ns

670

nC

Ver-1.0




#4504 THERMAL CHARACTERISTIC

TiH (s SN <K ()
Parameter Symbol Max Unit
45 255 S ABE . .
Thermal Resistance, Junction to Case Rth(j-c) 0.75 cw
2 BRI AARH . .
Thermal Resistance, Junction to Ambient Rth(-A) 62.5 cw

R
1 ka8 EH A e 22 U R 1

2: L=1mH, Ias=28A, VbD=48V, R6=25 Q455 Tu=25C
3: IsD <57A,di/dt <300A/us,VDD<BvDsS, f #4445 i Tu=25C
4: JikrrIiat: Bkt SRR <300ps, i 4% Hi<2%

5: HAL TAERETR

Notes:

1: Pulse width limited by maximum junction temperature

2: L=1mH, Ias=28A, VDpD=48V, R6=25 Q,Starting Ty=25C
3: Isp <57A,di/dt <300A/us,VbD<BVDss, Starting TJ=25°C
4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperatur

Ver—1.0




Typical Characteristics

SRR 1 i 2

1000 — 1000 —
TOP 16V TOP 16V,
10V 10V
7.0V 7.0V|
< 6.0V > < 6.0V
= 100 5.0V = 100 SV
c 4.5V < 4.5V
e 4oV 2 4.0V
> BOTTOM 3.5V L= > BOTTOM 3.5V
&) &) |
[0} (0]
3] L e
S 10 =1 10
S = )
S 7 iy S 3.5V
e .5 =z Y
C c
I /’/ S /’
[a) 1 == o 1
e 5 a =
20ps PULSE WIDTH 20ps PULSE WIDTH
, ezl (1 ik i
01 L1l 04 Ll
0.1 1 10 100 0.1 1 10 100
Vpg. Drain-to-Source Voltage (V) Vpg, Drain-to-Source Voltage (V)
Fig 1. Typical Output Characteristics Fig 2. Typical Output Characteristics
1000.00 il
8
< = g 2
= 100.00 @ 7
c > s [%]
£ T = 175°C_ A7 g 20 /
5 7/ c = /
o y4 o 3
8 A/ 05
5 10.00 /=7 g E 15
o P o2
U-) Y A J n = A
= o pd
é TJ =25°C 'E 10 L
g = P
o 100 7 5 >
o I o =
I Vpg =15V &
| 20us PULSEWIDTH | V gs= 10V
0.10 0.0
3.0 4.0 50 6.0 70 8.0 9.0 60 -40 20 0O 20 40 60 80 100 120 140 160 180
Vggs Gate-to-Source Voltage (V) T, Junction Temperature (°C )
Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance
Vs. Temperature
4 Ver—1.0



100000
——F | Vgg =0V, f=1MHZ
Ciss =Gys* Cgar Cys SHORTED
Crss = gd
10000 Coss = Cds* Cgd
Ty
=3 Ci
> Ciss
2 ~
£ 1000 = =
® —~ Coss
& ™ —
o o—
$)
100 Crss
10
1 10
Vpg Drain-to-Source Voltage (V)
Fig 5. Typical Capacitance Vs.
Drain-to-Source Voltage
1000.00
< ==
=100.00 ==
o —
3 [ T)= 175°c//’ ya
C
b /[ /
5 10.00 f—1
(0] J J
[2] J J
3 [
3
s | T =25
-~ 1.00 4 4
o } f
o i I
I [ |
II II Vgs =0V_]
0.10
0.0 0.5 1.0 1.5 2.0

100

Vgp, Source-toDrain Voltage (V)

Fig 7. Typical Source-Drain Diode
Forward Voltage

Vgs Gate-to-Source Voltage (V)

1000

100

Ip, Drain-to-Source Current (A)
- )

0.1

Fig 8. Maximum Safe Operating Area

ID = 28A Vps = 80V\
Vpg = 50
Vpg = 20¥—]
4
7/
V.

20

40

60
Qg Total Gate Charge (nC)

80

Fig 6. Typical Gate Charge Vs.
Gate-to-Source Voltage

100

OPERATION IN THIS AREA |
LIMITED BY Rpg(on)
.--,(:":.- K SRR ERIE
a ’ = N
LY
3 S 100psec
N Y
AN 1msec
N N
10msec
[ Tc = 25°C
[Tj =175°C
Single‘ Fju]sgg
1 10 100

Vpsg , Drain-toSource Voltage (V)

1000
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Ip, Drain Current (A)

(Z thic

Thermal Response

60

50

40

30

20

25

50 75 100 125 150 175

o

Tg, Case Temperature (°C)

Fig 9. Maximum Drain Current Vs.

Case Temperature

kD = 0.50

\
\

A\

01—

LT
| o20—— | —

e’
T SINGLE PULSE t1’|
002 A (THERMAL RESPONSE)
/ TP

/ Notes:
1. Duty factor D = tq/t o

2.PeakT =P py XZ e +Tc

0.01
0.00001

0.0001 0.001 0.01 0.1

t4, Rectangular Pulse Duration (sec)

Fig 10. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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V
I Same Type ©s
50KQ |':| x
| as DUT -~ Q —»
12v = 200nF;
N
1 =y
VGS bs - Qgs—><— di —
l_
)
+ DUT
3mA
(o,
Charge
Fig 11. Gate Charge Test Circuit & Waveform
R, V, —
VDS O W\( O bs 90% 0
Voo
R r‘ ) (0.5 rated Vpg)
o MW ,r_—l_lr
10%
N v
1ov L puT
b e
O O ton Mt ™1
Fig 12. Resistive Switching Test Circuit & Waveforms
L E | BVpss
Vos © r—o T2 TR BVpes - Vi
| V:) Voo BVbss
P o las
Rg
l_
o A Ca Ip (t)
10V J_L DUT VDD ] - VDS (t)
o’ Yo} f—— t, ——] Time
Fig 13. Unclamped Inductive Switching Test Circuit & Waveforms
7 Ver—1.0



DUT

Al

Driver
Rs

23

2 ) Same Type
|N—-|— as DUT

« dv/dt controlled by Rg
« |5 controlled by pulse period

VGS
( Driver)

Gate Pulse Width

Gate Pulse Period

Is
(DUT)

Iy » Body Diode Forward Current

di/dt

(DUT)

] X

Body Diode Reverse Current

Body Diode Recovery dv/dt

Vi

!

T

Body Diode

Forward Voltage Drop

Fig 14. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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ENi2 Marking:

N, _/;
T LOGO -
FEIHONG LOGO \
Lrp AR
. ; ASSEMMBLY
= AT XXRXXX LOT CODE

PRODUCT CODE §-§“—~_~_ Y
e el X <

LEHP3710 || T .,
77 i / GRANDING CODE

PART.NO
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Package Dimension:

. F
AP |
| - |
S Dy
NS
N x
' |
\
S\
DIA || ohe || o
| |
N
|
M
D

i
!

C1

TO-220

Al DIM

MILLIMETERS

10. 00£0. 30

8.00x0. 30

5.0040. 30

13.20+0. 40

4.50=£0. 20

(@)
Olo|w

.30%0. 20

.80+0. 20

.00=0. 30

1
0
3.60x0. 20
3
6

.60x0. 40

0.50%0. 20

28.88+0. 50

3.0040. 30

1.30%0. 30

Typical 2.54

2.40%0. 40

9.20x0. 40

0.25=%0. 15

0.25=%0. 15

B lno|YvIZ2I=Im49YIZmEIo™mm| o

2.80+0. 30

DIA

% 1.5040. 10
K 0.50 MAX

(Unit: mm)

10
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for MOSFET category:
Click to view products by FeiHong manufacturer:
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