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N-CHANNEL MOSFET

FHP170N1F4A/FHS170N1F4A/FHA170N1F4A

FZES ¥ MAIN CHARACTERISTICS

P FEATURES

ID 172A RG] Low gate charge
BVDSS-min 100V i Crss (#1741 33pF) Low Crss (typical 33pF )
Rdson-typ ( @Vgs=10V) 3.6 mQ T 55 JE Fast switching

Qg-typ 90nC 100% 283 25 3R 3k, 100% avalanche tested

FAi& APPLICATIONS

100%Z 3 FABH I 38

100% DVDS tested

100%%:5d Rg ik

100% Rg tested

K LR Switch Mode Power Supplies RoHS ij% RoHS product
LIRS Motor Drive SGT L= SGT process
UIRIS Power Management in

Inverter System
FE B A 5t Battery Management System
UPS Uninterrupible Power

Supplies

FREA Package

W Equivalent Circuit

D
G
TO-220 TO-263 TO-3PN
FHP series FHS series FHA series S
TR K E{E ABSOLUTE RATINGS (Tc=25°C)
HiE

s SR Value AL
Parameter Symbol FHP/S170N1F4A |FHA170N1F4A | Unit
m%?ﬁ*&—ﬁ*&ﬁﬁ%& Vbss 100 v
Drain-Source Voltage
. e Ip (Tc=25C), Silicon Limited 172 A
E"%ﬁg&%m ) . Ip (Tc=25"C ), Package Limited 120 A

rain Current -continuous Ip (Tc=100"C), Silicon Limited 109 A
=N EY GV CE D)
Drain Current — pulse (note 1) Iou 480 A
#5 e M R
Gate-Source Voltage ves 120 v
Bk T e E GF 2)
Single Pulsed Avalanche Energy (note 2) EAs 3125 mJ
LR GE 1D
Avalanche Current (note 1) AR 25 A
HETHRE G 1D
Repetitive Avalanche Current (note 1) EAR 22 mJ
TR AR R R AR R (1 3) dv/dt 50 Vins

Peak Diode Recovery dv/dt (note 3) '
TR Po (TC=25C) 227 380 W
Power Dissipation -Derate above 25T 1.82 3.04 W/'C
It 1o 4R il S il P .

’ y = ~+
Operating and Storage Temperature Range T), Tste 150, -55~+150 C
51 2 e e AR TR
Maximum Lead Temperature for Soldering TL 260 C
Purposes
* Y B0 FEL YA FH e e 48 it PR )

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

T H iine) oA /N LR IZIN LA
Parameter Symbol Tests conditions Min Typ Max Units

FAHY Off —Characteristic

(7]

J—EE % HE Drain-

BVDss ID=250pA, VGs=0V 100 - \%
Source Voltage
7 5 L e TR P R
Breakdown Voltage ABVDss/ATJ | ID=250pA, referenced to 25C - 0.1 - V/I'C
Temperature Coefficient
FEM T IR AR IR FR IR Vps=100V, VGs=0V, Tc=25C - - 1 WA
Zero Gate Voltage Drain IDss Vbs=80V, Tc=125C ) ) 100 uA
Current
N ray
HER A 0 3L less (FIR) | VDs=0V, VGs =+20V - - +100 nA
Gate-body leakage current
WA On-Characteristics
I (L HL _ _
Gate Threshold Voltage VGSs(th) Vbs = VGS, ID=250uA 2.0 4.0 \Y
A 5 E F PH VaGs =10V , Ip=50A (TO-220/247) - 3.6 4.4 mQ
Static Drain-Source On- RDs(ON)
Resistance VaGs =10V, Ip=50A (TO-263) 3.4 4.2 mQ
758
(L[5 ofs Vbs = 5V, Ip=50A (note 4) - 50 - S

Forward Transconductance

A4 Dynamic Characteristics

A EEL B R f=1.0MHz,
Gate Resistance 9 Vbps OPEN

N P
WA Ciss ; 7762 ;
Input capacitance

TR Vbs=50V,
it ey Coss Vas =0V, - 952 - pF

Output capacitance =1 OMHz
A e ’
IR I .2 Cres i 33 i

Reverse transfer capacitance

JF=451%: Switching Characteristics

SEIR N [H]
Turn-On delay time td(on) - 28 - ns

TN A] \VDs=50V,
Turn-On rise time tr ID=50A, - 32 - ns

N Re=3Q
JEIR I 7] =
Turn-Off delay time td(off) Ves =10V - 48 i ns

T BRI ] " (note 4, 5) _ . _ -
Turn-Off Fall time

AR FEL AT A B Qg
Total Gate Charge Vps =50V,

it — D5 FLAT Qas ID=20A
Gate-Source charge 9 Ves =10V

Mt — IR FL AT (note 4, 5)
Gate-Drain charge Qgd - 45 - nC

e — UR W R S i KE 18 Drain-Source Diode Characteristics and Maximum Ratings

1E 7] e K IE SR HL I

Maximum Continuous Drain -
Source Diode Forward
Current

Is - - 120 A

1E [m] e Rk B Y
Maximum Pulsed Drain-
Source Diode Forward
Current

Ism - - 480 A

AN
Drain-Source Diode Forward VsD VaGs=0V, Is=50A - - 1.3 Vv
Voltage

&W‘V}EEWW trr - 80 - ns
Reverse recovery time VGs=0V, Is=50A ,dIF/dt=100A/us

S [ PR FLAT (note 4)

Qrr - 190 - nC
Reverse recovery charge

2 Ver-1.1




#4551 THERMAL CHARACTERISTIC

i =] A AT
HUH o FHP/S170N1F4A FHA170N1F4A A
Parameter Symbol Unit
gk 28 Se A H . .
Thermal Resistance, Junction to Case Rth(j-c) 0.55 0.33 CIW
gk B IR EE I A H : .
Thermal Resistance, Junction to Ambient Rth(-A) 62.5 40 CIW

TR

1: P REEHERSE RRE

2: L=1.0mH, Ves=10V, VDD=48V, Rc=25 Q f2E%5R T1=25C

3: Isb <120A,di/dt <300A/us,VDD<BVDSS,fBiRtEiR TJ=25C

4: Bopha: BKEEE <300us, 5=E<2%

5. BEASTIERELX

Notes:

a s ON -

Pulse width limited by maximum junction temperature
L=1.0mH, Ves=10V, VDD=48V, Rc=25 Q,Starting Tu=25C
Isb <120A,di/dt <300A/us,VDD<BVDsSs, Starting Ty=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature
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Typical Characteristics

Fig 1: Output Characteristics Fig 2: Transfer Characteristics
400 7 100 | |
360 V=5V /l
320 a0
280 { d
6.5V
a 240 T &0
= 200 6.0V | - 125°C
160 40 25°C
80 20
40 V=50V /
0 1 2 4 5 0 1 2 3 4 5 6 7 B
Voe (V) Vs V)
Fig 3: Rds(on) vs Drain Current and Fig 4: Rds(on) vs Gate Voltage
Gate Voltage 20
7.0
|,=50A
6.0 16
& c
S 50 E
% V=10V _é 2
g a0 T & 125°C
[ 3
8 ...___---. !
3.0
4 N‘--"'-__
2.0
25°C
1.0 0
10 20 30 40 S0 60 70 80 90 100 4 5 6 7 8 9 10
Ip (A) Vas (V)
Fig 5: Rds(on) vs. Temperature Fig 6: Capacitance Characteristics
3.0 10000 = I
Vorao S
25 |— 0 o —~——
B 20 ;"'/— S 1000
= 2, o 1 _==F'==____=
E /"f g e Coss t
2 -
Z 15 ~ § N
g v ] \
£ 1.0 o 100 N
\‘;—--.
ﬂrs U65=ﬂ"u" 4 T—
e f:j.MHI — 1 1 | | C||'55
0.0 10 l
50 -235 ©0 35 S0 75 100 135 150 175 0O 10 20 30 40 50 &0 7O 80 90 100
Tj = Junction Temperature (°C) Vs (V)
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3

Piot

Ig (A)

Vas (V)

Fig 7: Gate Charge Characteristics
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Vps=50V
,=20A

/
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/

0 10 20 320 40 50 60 70 80 90 100
Qg (nC)
Fig 9: Power Dissipation
LH] 25 50 75 100 125 150

Tc - Case Temperature (°C)

Fig 11: Safe Operating Area
1000

100

10

0.1

Limited by
Rds(on)

Single pulse
Te=25°C

0.1

100
Vis (V)

I, - Diode Current(A)

Fig 8: Body-diode Forward
Characteristics

100

[y
[=]

=

0.1

0.01

Fig
140

120

100

o 0.2

0.4

0.6

0.8

Vsp - Diode Forward Voltage(V)

1 1.2

10: Drain Current Derating
Vo210V
1] 25 50 75 100 125 150

Tec - Case Temperature (°C)

175
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Zy,c ('CIW)

Fig 12: Max. Transient Thermal Impedance
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Q08— .
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Duty factor D=t1/t2
T Te=Posa * Zypuct)
01 LU 1T
1E-05 0.0001 0.001 0.01 0.1
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Test Circuit & Waveform

Gate Charge Test Circuit & Waveform

Vgs

E} 1OVF - — — — — — — — — — —
— ' + Qgs
: T () Ve -

DuT | ~

ﬂJ =k

Charge

Resistive Switching Test Circuit & Waveforms
RL

Vds;

Rg | E} -
W | =

Vas I
Unclamped Inductive Switching (UIS) Test Circuit & Waveforms
L 2
Wds }M—E— E,=12Llke r——F------ BV, s
Vgs +
Vgﬁ [ x g Gﬁ:-_‘ Vdd : : | ar
O oE e LN
| |
DuT
Vgs L Vgs
Diode Recovery Test Circuit & Waveforms
Vds £ Q, = lat
DUT
1
Vds = ' L |Sd o t||
Ea e~ " difdts
+
I
Ug.ﬂ E} (9 Ve 7 vdd
9 T ) vas O\
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EPid Marking:

KEILOGO

lS )
A oo d

— N

R A O N7
PRODUCT CODE X
1 FHSITONIFS
FREs
PARTNO H L H
.
| |
X4TLOGO N
FEIHONG LOGO \
&
XOOKXX
TS S -
PRODUCT CODE A (O N7
] ¥ <
5> FHP170N1F4
PART.NO

“KETLOGO =

FEIHONG LOGO \

|

A,
PRODUCT CODE

/

RS

N

A 000x <
A N17-X €

)

FHAT7ON1F4

PART.NO

i
oy

L[]

R
ASSEMMBLY
L QT GRRE
ASSEMMBLY
LOT CODE

RIS
ASSEMMBLY
LOT CODE

(EIARE
ASSEMMBLY
LOT CODE

EFRIHD
ASSEMMBLY

LOT CODE

EARe
ASSEMMBLY
LOT CODE
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I RST

Package Dimension:

TO-263
briE 5 (mm)
£ c E 0.88+0.10
‘_i‘ | £ | C1 El 7.40+0.20
g | —
in I - ; 01 ‘ - ELL 195. 9}0{: :; 115_
62 S s LD
I1 1.30+40.15
12 1.60+0.10
A - ) ] 7 13 13.00+0.20
— 1A/~ 0 L4 1040+0.135
L5 2 60+0.15
16 4.80+0.20
bix.5 N b 0.80+0.07
J (L r—oeTaL 4 bl 1.27+0.07
bx2 e b2 0.05+0.07
C 448+0.10
= Cl 1.30+0.07
- B3 %2 b2 . b7 C2 0.50+0.07
| "’ C3 2.40+0.06
|' — | C4 0.10+0.08
— i Cs 0.10+0.08
1 | D 9.20+0.10
- _ D1 8.00+0.10
£ ?:-ETTAIL " D2 8.00+0.10
R 0.50+0.10
— = a1 15° +2°
] ] ~~ a2 3° +2°
— 83 3¢ +2°
= — 64 30 +2°
De I: I 85 3 +2°
I | ca4 86 0 —6
— 67 13° +2°
| e 5.08+0.10
j” CS A ;ﬁfl.:ﬂﬂllﬂ
il ¥ 0304015
86
9 Ver-1.1




Package Dimension:

L

]

1

TO-220
==[:-.= —~ 3 ay .
— - -
()
i Ny
I
- :_
] i L L

DIM MILLIMETERS
A 10. 00+ 0. 30
Al 8.00+0. 30
A2 5.00+0. 30
B 13.204+0. 40
C 4.50+0. 20
Cl 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
7 28.88+0. 50
K 3.00+40. 30
M 1.30+0. 30
N Tyvpical 2. 54
F 2.40+0. 40
Q 9. 20+0. 40
S 0.25+0. 15
T 0.25+0. 15
U 2.80+0. 30
DIA W 1.504+0. 10

% 0.50 MAX

(Unit: mm)

10
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S RGT

Package Dimension:

L] L]

TO-3PN

Gl

DM

MILLIMETERS

]

15, 600, 30

13, 60 0. 30

4, 500, 30

8 000, 30

11. 850, 30

15, 65 +0. 30

=l b v el == Ll ==

4. B0+0, 30

5, 000, 30

— |53

$ 3. 500, 30

—_—

d 1. 500, 30
i# 0. 15£0. 15

3, 200, 30

1. 000,15

4 1040, 15

2,100, 15

5. 4540, 30

B. 400, 30

13, 90+0. 30

18. 70 0. 30

40, 0020, 60

20, 000, 40

240410, 30

b W L o Pl by = fa b -~ ) Bl

LBO0, 30

=3

ol+0. 15

BOE0. 15

BO+0. 40

000, 30

i B Eoall ff= o

ol bl bl = Ll o

L2010, 30

(LUnits: mm)

1
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