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N-CHANNEL MOSFET
FHU70N03V/FHD70N03V

FZES ¥ MAIN CHARACTERISTICS

ID 70A
VDSS 30V
Rdson-typ ( @Vgs=10V) 6.3mQ
Rdson-typ ( @Vgs=4.5V) 8.5mQ
Qg-typ 23.7nC

FHi& APPLICATIONS

DC-DCH#4% DC/DC Converters

{5 485 e 2% 1) FE T 5 R Battery management in
portable equipment

UL Wi S Load switch

FRMA Package

FZ 45 FEATURES

(S B8 FEL

Low gate charge

& Crss (HL7U1E 124pF)

Low Crss (typical 124pF )

PRI R

Fast switching

100%Z 32 FA B X

100% ADVDS tested

100%Z8 1 % jii Pk

100% avalanche tested

100%% i Rg ik

100% Rg tested

=L dv/dt B

Improved dv/dt capability

& RoHS #rifE

RoHS compliant

Trench T.Z2

Trench technology

=& Schematic diagram

D
G
‘s
v
TO-252 G TO-251 G s
FHD series FHU series
AT R ATHEIE ABSOLUTE RATINGS (Tc=25°C)
E 5 HE LA
Parameter Symbol Value Unit
=Ry =2V v yray
Bﬁ@/ﬁéw WA B & VDS 30 v
Drain-Source Voltage
SR AR FLA Ip (Tc=25C) 70 A
Drain Current -continuous * Ip (Tc=1007C) 49 A
PN UL &N TN D)
Drain Current — pulse (note 1) Iow 280 A
£ e M R
Gate-Source Voltage Ves *20 v
Bk S i Re R G 2)
Single Pulsed Avalanche Energy (note 2) EAs 10 mJ
Bk S e EIAE GE 3
Single Pulsed Avalanche Energy Tested Eas(Tested) 36 mJ
Value (note 3)
SEB TR Pop (TC=257C) 61.7 w
Power Dissipation -Derate above 25C 0.41 W/C
Y e~ = 2 yH
B BATA R XA R Ty, TsTe 175, -55~+175 C
Operating and Storage Temperature Range
51 e R IR
Maximum Lead Temperature for Soldering TL 300 T
Purposes

* I AR FELIAT e v 4 i PR A

*Drain current limited by maximum junction temperature
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¥4 ELECTRICAL CHARACTERISTICS

T H
Parameter

Ve

i
Symbol

T2

Tests conditions

i/
Min

TN

Max

5k 12
Units

Je &AM Off —Characteristics

e — I R

Drain-Source Voltage

BVDss

ID=250pA, VGes=0V

30

o 5 U T R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25°C

0.03

V/I'C

ZE M T AR U LA
Zero Gate Voltage Drain
Current

IDss

Vps=30V,Ves=0V, Tc=25C

MA

Vbps=30V, Tc=125TC

100

MA

MR A I FL UL

Gate-body leakage current

IGSS (FIR)

VDs=0V, VGs =+20V

+100

nA

A On-Characteristics

EIEIEREENAN
Gate Threshold Voltage

VGs(th)

Vbps = VGS, ID=250pA

1.0

1.35

20

A SR
Static Drain-Source
On-Resistance

RDs(ON)

VaGs =10V, Ib=25A

6.3

7.5

VaGs =4.5V , ID=10A

8.5

12

mQ

A% Dynamic Characteristics

Al FELBEL

Gate Resistance

Rg

f=1.0MHz,
Vps OPEN

PN R
Input capacitance

Ciss

o H R AR

Output capacitance

Coss

S T e L 7

Reverse transfer capacitance

Crss

VVDs=15V,
VaGs =0V,
f=1.0MHz

1170

144

124

pF

JF:4%1: Switching Characteristics

FEIR ) (]
Turn-On delay time

td(on)

TS 1]

Turn-On rise time

tr

FEIR ] ]
Turn-Off delay time

td(off)

I F&Hs} [A)
Turn-Off Fall time

tf

VDs=15V,
ID=20A,
RG=3Q

Vs =10V

(note 4)

ns

13.5

ns

18.5

ns

ns

LS EERE PSS
Total Gate Charge

A — 952 F Aoy

Gate-Source charge

A — e R Aoy

Gate-Drain charge

Vps =15V,
ID=20A,

Vs =10V
(note 4)

23.7

nC

3.6

nC

5.2

nC

R — U5 A N B K452 (. Drain-Source Diode Characteristics and Maxim

um Ratings

1E W) e R S HL UL
Maximum Continuous Drain
-Source Diode Forward
Current

Is

70

1E 7] f¢ KRk i L

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

280

1E ) f%
Drain-Source Diode Forward
Voltage

Vsb

Vas=0V, Is=25A

0.89

1.3

S T PR SR I )

Reverse recovery time

trr

S5 T PR S FL A

Reverse recovery charge

Qrr

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

(note 4)

12

ns

20

nC
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45 THERMAL CHARACTERISTIC

i H G Max Hfir
Parameter Symbol Unit
g5 3| ST FARH . .
Thermal Resistance, Junction to Case Rth(j-c) 2.43 CIW
Yen L1 i

& B SEHT IR Rth(j-A) 62.5 CIW

Thermal Resistance, Junction to Ambient

TR
e KR B L R e v 4 R R ]

L=0.5mH, IaAs=12A, Vbp=25V, Rc=25 Q#5451 Tu=25C

2:
3: %M HMPEREAR E, 477 100% MK T % H
4;

keI ke gE 5 <300ps, 15 45 Hi<2%

Notes:

1: Pulse width limited by maximum junction temperature

2: L=0.5mH, Ias=12A, Vbb=25V, Rc=25 Q,Starting Ty=25C

3: This value determined from sample failure population, 100% tested to this value in production.
4

: Pulse Test: Pulse Width <300us,Duty Cycle<2%
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s dhzk  Typical Characteristics

100 100 I
10V
/A( " e /V
80 é\/ 80
/ 4.5V
60 /———-'—3‘* 60
S av T
= =
40 40
3.5V
| 125™ C
20 20
Vge=3V
= 25° C
0 0 l
0 1 2 3 4 5 0 il 2 3 4 5 6
Vps (Volts) Vgs(Volts)
Figure 1: On-Region Characteristics Figure 2: Transfer Characteristics
105 — T 1.8
o 100 I PULSED TEST
2 . Tj= 25C ,/ E /
8 95 Vi = - o 1.6 V=10V
c Gs= 4.5V / = GS /
2 < 1,=20A
o 9_0 —/,‘/ -G D //
o I —
= :
S 80 £ /
8 o
> 7.5 o
3 @ 12 \
L 70 Vgs= 10V =
£ £
5 B S 5 4 Vas=4.5V
g 60 & I,=20A
* 55
2 0.8
o 5 10 15 20 25 30 35 40 45 50 0 25 50 75 400 4125 150 175 200
Ip,Drain Current,A Temperature (°C)
Figure 3: On-Resistance vs. Drain Current and Gate Figure 4: On-Resistance vs. Junction Temperature
Voltage
80 1.0E+02
= — //V’
60 /
1.0E+00 /
50 _ 125° C / /
z < 1.0E-01
5 40 -
- 1.0E-02
30
o 1.0E-03 / / 050 ¢ T
10 1.0E-04 / /
] 1.0E-05 /
25 50 75 100 125 150 175 0.0 0.2 0.4 0.6 0.8 1.0 1.2
TC(°C)
Vgp (Volts)
Figure 5. Maximum Continuous Drain Current Figure 6: Body-Diode Characteristics
vs Case Temperature
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10 2000
1800 — CISS —— COSS CRSS
8 . 1600
:’ — 1400
| 5
g 6 > ; e 1200
o VDS=15V 2
z / L =siA § 1000
& a 7 g 800
y, ? S 600
/ | 400
2 [l
i 200
0
. | 0 5 10 15 20 25
5 10 15 20 25
Q, (nC) Vps (Volts)
Figure 7: Gate-Charge Characteristics Figure 8: Capacitance Characteristics
1000.0 70
:IIII | | I | :
g g g = = 60
100.0 B
= RDS(ON) == 50
— 10us
w 10.0 =
8 S 40
£ 100us &
= DC o
= 10 1ms 30
— _ ¥ :::::0 : 20
0.1 TJ{MGX)—WS C .
il — - QNCTENe ; 0
i
0.0 | 0
0.01 1 10 100 0 25 50 75 100 125 150 175
Vs (Volts) Tc (°C)
Vs> or equal to 4.5V : : " T
Figure 9: Maximum Forward Biased Safe Figure 10: ch;f:r.:..'::: I::::::eﬂlssmatlon b
Operating Area P
10
E 1
&
g
2
& 0.1 i . .
£ :
. { |
g | *l__ﬁ |
~ o 0.01 5 = = i = —s] -
" singiePuse
— 1T 1T T 1.Duty Cycle, D=t1/t2
2. Tjpa= Popa™ Raga + Ta
0001 T T T T T T x
0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10

T, Rectangular Pulse Duration [sec]

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

Vgs

} MY = s — = soees o s e 5
+ Qgd

@C Vds |

DUT | ~

1

Charge
Resistive Switching Test Circuit & Waveforms

RL
[
90%
+
Vgs oy | DUT (59 Vdd
= vllet T o
MWW H L TOA’
Vas [
ft—— Toff —
Unclamped Inductive Switching (UIS) Test Circuit & Waveforms
B l_”_|
3
Vds >—"" SRR 3 B 12lhe 7 -----1 BVbss
ld o117 |—| r Vds
Vgs 3 | o]
Vgs l— = C,DB Vdd | | : IAR
Rg | - Id | | |
DUT
Vos M Vgs
Diode Recovery Test Circuit & Waveforms
Vds H— Q, = Idt
DUT
— Vgs
"_
-

Vds . ' L Isd Ie” g
[Ye \qu il B - F dl/dts L\ .
|
+

o NS V7

|_.
Vgs |k CD Vdd ' Vdd
H - Vds
lg T
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EDi2 Marking:

(AT LOGO

FEIHONG LOGO ) ‘
i )
i Q

7 AR
PRODUCT CODE

PR
PART.NO

k4T LOGO

FEIHONG LOGO \ l"’ H_HH]
< \

7 AR
PRODUCT CODE

A 0000

AP AR

>V A2
7 FHU70NO3

Il'\_ _ _/‘I

N -
J 1. 9.9.9.9.9.4

2

—> \/ A2
L7FHD70NO3

i
Y /

o

—  ASSEMMBLY
LOT CODE

APt AR
ASSEMMBLY
LOT CODE
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TO-251
, - G
P 3 ] I
fi‘[r ﬁﬂa = I{___‘_E_
Y
S, =
L
- ]
Il_ll I._lI '._II I
| FL ]
R == i R L
[ ‘II \
i.ﬂ—[' ]—E"W'll —‘J
I E 2
U \/
AN T
() i ‘
(Y -
T
"4
i [_J_ W
Il_ll |I | I._ll

DIM MILLIMETERS
A 5.3440. 30
B 6.00+0. 30
C 1.05+0. 30
D 11.3140. 30
E 0.7640. 15
F 2.2840. 15
G 2.3040. 30
H 1.06+0. 30
T (4-10) °
i) 0.51%0. 15
K 0.5240. 15
L 0.8040. 30
| 60°
N 0.7540. 30
0 1.80+0. 30
P 6.60+0. 30
Q 4.85+0. 30
R (4-8.5)°
3 5.30%0. 30
T 6.90+0. 30
U 0. 05+0. 05
v 0.0540. 05
W 1.1540. 25
¥ 0.85+0. 25

({Unit: mm)
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AN R T -

Package Dimension:

A)

TO-252

[

DIM

MILLIMETERS

o

.3440. 30

.0040. 30

.05+0. 30

.9510. 30

D 15

.28+0. 15

.304+0. 30

o I T e T i T 0 T o O [

.0610. 30

(4-10}) °

0. 510,15

0.52x0.15

[l e T LS e T e e T g I e e Y [ T | =

0.80£0. 30

=

60°

(0-10) °

0.0540.05

6.60+0. 30

oo
&

(4-8.5)°

RO. 40

RO. 40

.054+0.05

. B50. 05

.90+0. 30

.8040. 30

.75+0. 30

.85210. 30

S0 30

L OO = PO [ T ol o' = ) e [ e Y T e I - Y o e Y

oo T [ O R o R [ i Y e ) ]

.9040. 30

(Units: mm)
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