)
'A_EEEI

N YA 18 389 58 2L 37 S L o 1A
N-CHANNEL MOSFET
FHS8ONO7A/FHD8ONO7A

FES ¥ MAIN CHARACTERISTICS

4 FEATURES

A B8 AL 1

Low gate charge

ik Crss (#.%U(EH 270pF)

Low Crss (typical 270pF )

ID 80 A
VDSS 68 V
Rdson-typ ( @Vgs=10V) 7mQ
Qg-typ 73nC

TR JE R

Fast switching

FHi& APPLICATIONS

100%22 5 =5 jif il X

100% avalanche tested

=Pt dv/dt fg

Improved dv/dt capability

RoOHS 7=/

RoHS product

EXE Y [ BMS

FREA Package

HWHEE Equivalent Circuit

D D
D G G
S
G
TO-252
TO-263 _ S
FHS series FHD series
B AHIE(E ABSOLUTE RATINGS (Tc=25°C)
e
51 H fixe] Value B fir
Parameter Symbol Unit
FHS80ONO7A FHD8ONO7A
I=Rr=uY v Nray
Eim_/)ﬁm W B VDS 68 Vv
Drain-Source Voltage
SR LI Ip (Tc=25TC) 80 A
Drain Current -continuous * Ip (Tc=1007C) 56 A
BNk R G 1) om 320 A
Drain Current — pulse (note 1)
F e M P
+
Gate-Source Voltage ves 25 v
Rk S e E GE 2)
Single Pulsed Avalanche Energy (note 2) EAs 210 mJ
B EE VS (0
EHER GF D
I 17. A
Avalanche Current (note 1) AR S
HETHRE OF D
. E 1

Repetitive Avalanche Current (note 1) AR 0 mJ
TR R IR E K R AR R (U 3)

Peak Diode Recovery dv/dt (note 3) dv/dt 5.0 Vins
RS Po (TC=257C) 110 75 w
Power Dissipation -Derate above 25°C 0.73 0.47 W/C
S o L A R P _ o
Operating and Storage Temperature Range Ty, Tste S5~+175 C
G e PRI
Maximum Lead Temperature for Soldering TL 300 T
Purposes

* P B R T e v 2 il PR A
*Drain current limited by maximum junction temperature
Q7 1 Ver-1.1LC




%514 ELECTRICAL CHARACTERISTICS

I H
Parameter

Ay I

5
Symbol

TS AF
Tests conditions

/)N
Min

=N
Max

<R jv
Units

FTe&HHE Off =Characteristic

(7]

I — ik o U
Drain-Source Voltage

BVbss

ID=250pA, Ves=0V

68

7 5 i AR
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25°C

0.06

VI'C

FEME T I AR e HELA
Zero Gate Voltage Drain
Current

IDSs

VDs=68V,Ves=0V, Tc=25C

MA

VDs=54V, Tc=125C

10

MA

MR A< s LA

Gate-body leakage current

IGSS (FIR)

VDs=0V, VGs =25V

+100

nA

WA On-Characteristics

EIRIERENAN
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250uA

2.0

3.0

4.0

A FIE R
Static Drain-Source
On-Resistance

RDs(ON)

VGs =10V, Ip=40A

8.5

mQ

1E A S
Forward Transconductance

ofs

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

60

A% Dynamic Characteristics

Al HLFEL

Gate Resistance

Rg

f=1.0MHz,
Vbs OPEN

1.7

BN HLZY
Input capacitance

Ciss

o L R AR

Output capacitance

Coss

S T A FL A

Reverse transfer capacitance

Crss

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

3200

360

270

pF

JF=H5E Switching Characteristics

SEIR I [H]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR I [H]
Turn-Off delay time

td(off)

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

tf

VDs=34YV,
ID=40A,
Rc=6Q

VGs =10V

(note 4, 5)

15

ns

13

ns

20

ns

ns

LRSS
Total Gate Charge

Qg

A — L

Gate-Source charge

Qgs

A — % FEL Aoy

Gate-Drain charge

Qgd

VDs =48V ,
ID=40A ,
VGs =10V

(note 4, 5)

73

nC

20

nC

20

nC

R — U5 A & B K& sEE Drain-Source Diode Characteristics and Maxim

um Ratings

1F W) g R S HL I
Maximum Continuous Drain
-Source Diode Forward
Current

Is

80

NAGEoN LN

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

320

NP EN S
Drain-Source Diode Forward
Voltage

VsD

Ves=0V, Is=30A

0.82

1.3

ARSI T

Reverse recovery time

trr

P T P 2 P A

Reverse recovery charge

Qrr

VGs=0V, Is=30A ,dIF/dt=100A/us

(note 4)

33

ns

61

nC

Q7
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#4514 THERMAL CHARACTERISTIC

i H i Li¥a
Parameter Symbol FHS80ONO7A FHDBONO7A Unit
5598 7 I AAE : .
Thermal Resistance, Junction to Case Rth(-c) 1.3 2 Cw
55 PP A E : .
Thermal Resistance, Junction to Ambient Rth(-A) 62.5 110 Cw
R N

1 Bk i FBE P gt vy 435 ik IR 1)

2: L=1mH, Ias=17.5A, VbD=48V, Rc=25 Q,iftix%E i Ti=25C

3: Isb <80A,di/dt <300A/us,VDD<BvDSsSs, LA 4E I Ta=25C

A: Jkbiit: kel e E <300ps, 5 HE<2%

5: HAL TAERE TR

Notes:

1: Pulse width limited by maximum junction temperature

2: L=1mH, las=17.5A, Vpp=48V, Rc=25 Q,Starting T1=25C

3: Isp <80A,di/dt <300A/us,VDp<BVDss, Starting Ti=25C

4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperatur

Q7 Ver-1.1LC




Typical Characteristics

BLRY YT i £

| =
N“Ir;.'_- i //
Top: 15V 1T
op 18\{ /_._--"" gns
. av / ____,..---"'"
< 1 v = |
= 6V 7 =
c 55V _— ——
o 5V A
5 Boitom: 4.5V V) _—
6 //// // =1
c 7 ——
Qa Y/ /] //
- T A
L~
/- |
) / Notes :
10 1. 300us Pulse Test
/4 2T =25C ]
10 10
VDG, Drain-Source Voltage [V]
Figure 1. On Region Characteristics
85
V=10V
g
@ 80 -
7 /
= 8 |
o
£ ¢
g(él 75 L
é 2 /
o
0O
*Note: T,=25C
6.5 1 1 . . M
0 0 60 0 120 150 180
|, Drain Current [A]
Figure 3. On Resistance Variation vs
Drain Current and Gate Voltage
8000
C.=C_+C_(C, =shorted)
C:% B C.:.« * C.-.:
C':zs_Cf-.: .
6000 "“"‘-n_..h\\
[
o \"N\
W iss
§ 4000 |- T~ Hy
8 —
* Note ;
(% [ \‘\\ 1V, =0V
2000 [ ] ‘\\Ci 2 f=1 Mz}
H\‘CEM\\.
I
]
0
10" 10° 10'

V. Drain-Source Voltage [V]

Figure 5. Capacitance Characteristics

|, Drain Current [A]

E————
[
100
o
V4
v
/
/1/
10 175°C /
mf ;’
A 4
- ol
[ -
I
1 L
frf
I I
Ji] * Notes |
[ ] 1.V,.= 20V )
/ / 2. 300us Pulse Test
0.1 i i
0 2 4 6 8 10

VGS, Gate-Source Voltage [V]

Figure 2. Transfer Characteristics

e &
— 100 <
g /I,
@ /// ///
5
O
c 10 / /
© !f rr'
O ),-’ f
[46]
e / [
> o
g 1 1?50 2éc
—% .r'f {H * MNotes :
f" |{ 1'V;,FOV
/ 2.300us Pulse Test |
0-1 l M
0.0 0.4 0.8 1.2 16 20
V,, Source-Drain Voltage [V]
Figure 4. Body Diode Forward Voltage
Variation with Source Current
and Temperature
12
< 10
Y
o
BUR:
]
=
3
5 6
3
Q@
T 4
o |
0
> 2
V,, =48V
1,=40A
O L L L L
0 20 40 60 80

Q. Total Gate Charge [nC]

Figure 6. Gate Charge Characteristics
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12 25
O
o)
= g
e 20
Q 7]
@ T 15
x — ¥
S 910 // 30
£ m <
0 8 Z g 10 /
L= / e} //
- 20
5 CB 0.9 “ D:O % o ~
£ Note : 5 : * Note :
o ' 1.0\Lfi =0V = 1 vi_- 10V
(|} 9| = 250 21,=40A
0.8 L . . ; TR 0.0 . . |
-100 ) 0 50 100 150 200 -100 -50 0 50 100 150 200
T, Junction Temperature ['C] T, Junction Temperature [°C]
Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs Temperature vs Temperature
, 80
10° le———— | Operation in This Area
is Limited by R, \
[F==r=r= 7/'"":":"‘1:""'“~.“100_us
B 10‘§ — ) ‘H: == ‘\‘. E60 <
< P o) o~ ] = Y
—— ) - T - =] 1
é 0'E D(“\i g N
= : , 3 40
O ' < \
-5 10° £
- : a
_b i *Notes : - A
10"k 1T.=25°C
E 2.T,=175°C
3. Singe Puse
0" - P, o T R s s
10° 10° 10 107
V., Drain-Source Voltage [V] T.. Case Temperature ['C]
Figure 9. Maximum Safe Operating Area Figure 10. Maximum Drain Current
vs Case Temperature
P
10° = 1
D |, g 1] FTT
= wiies * Notes :
% r i —— Py 1. Z,,(t) = 1.3 “C/W Max.
D o LT ' 2. Duty Factor, D=t /t,
D_: RS = = -/ 3. TJH Tr' = Pu--1 * Zmr'(t)
= e Piegs! w” Te= Py, =
" LA |
& 10 (L = — ;’:/-:# ;
= =z Bl
—_— L 1 i VI
,,_-l—__'r:) ‘U.:_, LT A\ -
NE /D'(f /" sifgte ptise =L
P
/f [ 1P
107 L - , _ .
10° 10 10 10” 10" 10° 10’
t, Square Wave Pulse Duration [sec]
Figure 11. Transient Thermal Response Curve
Q7 5 Ver-1.1LC



V
|_> Same Type s

50KQ r_-LI as DUT -~ Q —,{

12v == 200nF _;
T T 300nF 10V

== \/
Vas oS - Q> Q, —>
l—
k)
3 DUT
3mA I |
¥
o
Charge
Fig 12. Gate Charge Test Circuit & Waveform
R, V
VDS o A"A"AY, O bS 90%™| N B

VDD
] 5&’ FT> (0.5 rated Vpg )
% V 10%~7—
1ov [ DUT n

r
C o T‘::.n T‘Uff

Fig 13. Resistive Switching Test Circuit & Waveforms

L
Vps © ——o0 Eas= 5 Lilas® 507

DSS 7 VDD
Voo BVpss
lD
lAS
R | I (1)
T U D

1ov [ L DUT Voo

o o | t, | Time

Vs (1)

Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms
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DUT

r—0 +
Ejir
Vbs
O —
o,—-.
s o3
L
Driver
R -
Yy Same Type
m_ as DUT I VDD
-I_I-n- Ves « dv/dt controlled by Rg
* |5 controlled by pulse period
o
y Gate Pulse Width T
GS == P =
Gate Pulse Period
( Driver ) 1fV
Iy » Body Diode Forward Current
I's

(DUT) di/dt

F 9

|RM V
¥
Body Diode Reverse Current
Vbs

(DUT) Body Diode Recovery dv/dt

V¢ Voo

' ‘

T

Body Diode
Forward Voltage Drop

Fig 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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Package Dimension:

TO-252

DIM

MILLIMETERS

34+0.30

.00+0.30

.05+0. 30

.95+0.30

.7640. 15

.2840. 15

.30+0.30

L LS S LT | U I T e 3 R [ 3 |

06+0.30

(4-10) °

0.51+0.15

0.52+0. 15

e b N e Lo (== N3 e o A e R L [ g

0.80+40.30

=
===

60

(0—-10) °

0.0540.05

6. 60+0. 30

25~

(4-8.5) °

RO. 40

RO. 40

[ e N 0 I = e I = T g w [ T = |-

05+0.

05

.05+0.

05

.90+0.

S0

.80+0.

30

.754+0.

30

.85%0.

30

.30%0.

30

[n 3 O I o S oo T [ o T o T

90+0.

30

(Units:

mm )

Q7
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?Fﬂﬁifi J':

Package Dimension:

TO-263
E _
[ | .
J— -
- T
- bt X3 H
R L J
_ L__Tﬁ I )
T - NDETAIL A
e c3
—— ]
T Y
N
£H4E ,,,r*’|| HHH
DETAIL A

“H“ﬁn i

e A7,

[ ]

i

HER AL

MILLIMETERS

DIM MIN MAX
E 9. 80 10. 50
L 14. 60 15. 80
L1 1.00 1. 55
L2 1.30 1.70
L3 4. 50 2. 80
L4 2.10 2.90
b 0. 60 0. 99
bl 1.00 1. 50
C 4. 30 4. 80
Cl 1.10 1. 45
C2 0.25 0. 52
C3 2. 40 2. 80
C4 0 0. 25
D 8. 50 9. 50
B 0° 8"

e Typica 2.04

{ Unit: mm )
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