¥

) A T AN

i Super Junction -MOSFET
UL
FHP65R190A/FHAG5R190A/FHF65R190A
FZEL 3 MAIN CHARACTERISTICS Front¥E FEATURES
ID 20A R A A B AT Low gate charge
VDSS 650 V fit Crss (JLA!{f 2.1pF) | Low Crss (typical 2.1pF )
Rdson-typ ( @Vgs=10V) 0.16Q T35 b Fast switching
Qg-typ 36.5nC 10094 3 = i il it 100% avalanche tested
. Pl dv/dt fE Improved dv/dt capability
FHi& APPLICATIONS ROHS = i ROHS product
B AT o< B YR High efficiency switch mode

power supplies

AR, Package SEWEBEE Equivalent Circuit
. V oV D
f ‘ |
= IP |

& &
TO-220 TO-3PN TO-220F G ’qy
G DS FHP series g ps FHA series G D! FHF series

KT E ATIE(E ABSOLUTE RATINGS (Tc=25°C)

wO—

e HUE L
Iﬁ H ™= Value %‘{TL
Parameter Symbol FHPB5R190A | FHF65R190A | FHAG5R190A | UM
Sl R — U LU T Vos 650 Y
Drain-Source Voltage
ELE RN AL Ip (Tc=25C) 20 A
Drain Current -continuous * Ip (Tc=1007C) 12.6 A
S PN UREL N L)
. ID™m 65 A
Drain Current — pulse (note 1)
A e M FE +
Gate-Source Voltage ves *30 v
Bk S e E G 2)
Single Pulsed Avalanche Energy (note 2) EAs 485 mJ
THBER F D
Avalanche Current (note 1) IAR 9.5 A
HEFHMEE F D
Repetitive Avalanche Current (note 1) EAR 25 mJ
TR R AR S R HE AR R 3D
Peak Diode Recovery dv/dt (note 3) dv/dt 15 Vins
Po (TC=25C) 150 34 208 wW
%'%Ujjz o -Derate above 25°C 1.2 0.26 3.06 YV/
Power Dissipation C
B e 2 it ATl il .
’ -55~+
Operating and Storage Temperature Range T3, TsTe 55~+150 C
51 e e e R
Maximum Lead Temperature for Soldering TL 300 T
Purposes

* AW FEL A FE e 1 4 i IR 1)

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

T H
Parameter

Vza ™=

s
Symbol

TR S
Tests conditions

SN
Min

TN

Max

£k 1A
Units

F A4 Off =Characteristic

(7]

e — R LR

Drain-Source Voltage

BVDss

ID=250pA, Ves=0V

650

7 % L T R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25C

0.6

V/I'C

M N AR N HR
Zero Gate Voltage Drain
Current

IDSS

VDs=650V,Ves=0V, Tc=25"C

MA

VDs=480V, Tc=125C

100

MA

MR A< s HEL A

Gate-body leakage current

IGSS (FIR)

Vbs=0V, VGs =+30V

+100

nA

JEANHE On-Characteristics

ETRIEEENAN
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250uA

2.0

3.0

4.0

A FIEHRE
Static Drain-Source
On-Resistance

RDs(oN)

VGs =10V, Ip=10.0A

0.16

0.19

EmES
Forward Transconductance

ofs

Vbs = 10V, Ip=20A (note 4)

18.8

FA%E Dynamic Characteristics

PN EER
Input capacitance

Ciss

o H R AR

Output capacitance

Coss

S T A L 7

Reverse transfer capacitance

Crss

Vbs=100V,
VaGs =0V,
f=1.0MHz

1505

68

2.1

pF

JF45: Switching Characteristics

L ERLE

Gate Resistance

Rg

f=1.0MHz,
Vbs OPEN

9.8

ZEFR I [A]
Turn-On delay time

td(on)

TR 1]

Turn-On rise time

tr

FEIR ) 8]
Turn-Off delay time

td(off)

T BB ]
Turn-Off Fall time

tf

VDs=400V,
ID=10A,
Rc=3.3Q
VGs =10V
(note 4, 5)

38

ns

39

ns

170

ns

47

ns

LRSSy
Total Gate Charge

Qg

A — 952 R Aoy

Gate-Source charge

Qgs

Al — s HEL ey

Gate-Drain charge

Qgd

VDs =480V ,
Ip=10A,
VGs =10V

(note 4, 5)

36.5

nC

8.7

nC

12.5

nC

R — U5 A N B KA sE(E Drain-Source Diode Characteristics and Maxim

um Ratings

1E [F) e R 25 HL L
Maximum Continuous Drain
-Source Diode Forward
Current

Is

20

1E 7] f¢ KRk F

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

65

NN EN S
Drain-Source Diode Forward
\oltage

VsD

VGes=0V, I1s=20A

0.9

1.4

S e S TA]
Reverse recovery time

trr

T PR L

Reverse recovery charge

Qrr

VGs=0V, Is=10A ,dIr/dt=100A/us

(note 4)

318

ns

5.5
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45 THERMAL CHARACTERISTIC

il s A AT
WA s FHP65R190A | FHAG65R190A | FHF65R190A ﬁ@
Parameter Symbol Unit
25 2 5 AJH : .
Thermal Resistance, Junction to Case Rth(-c) 0.83 0.6 3.7 Ciw
2k B PR B ) #ABH : .
Thermal Resistance, Junction to Ambient Rth(-A) 62 40 80 C/W

TR
o ka5 FEE P e e 4 i R 1)

1
2: L=10mH, 1aAs=9.5A, Vpp=50V, Rc=25 Qi I5%51E Ti=25C
3: Isp <20A,di/dt <200A/us,VoD<BvDSsS, 2 ii 45 iR Ti=25C

4: BKIPIR: BkaPvEREE <300us, & H<2%

5

: BEARE TARREE TR

Notes:

: Pulse width limited by maximum junction temperature
: L=10mH, Ias=9.5A, VbDp=50V, RG=25 Q,Starting Ti=25C

: Pulse Test: Pulse Width <300us,Duty Cycle<2%
: Essentially independent of operating temperatur

1
2
3: Isp <20A,di/dt <200A/us,VDD<BVDSss, Starting Ti=25C
4
5
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SURUR Ik pH 2%

ELECTRICAL CHARACTERISTIC CURVE

100

10

Io[A]

0.1

80

70

Iy [A]
&

30

20

10

Safe operating area TC=25 °C
parameter: tp; TO-220, TO-3PN

1 10 100 1000

Vps[V]

Typ. output characteristics 7,=25 C
parameter: Vas

Vos [V]

Safe operating area TC=25 °C
parameter: tp; TO-220FullPAK

100

10

0.01

1 10 100 1000

Vps[V]

Typ. transfer characteristics

Io [A)
&
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Typ. drain-source on-state resistance Typ. gate charge characteristics
parameter : Vas

03 10 : /
9 1 |
8
0.25 . A
7 /
6 “ A
| =1
X | |
02 8 3 | i
> 1 /- - -+
4

Ron[ohm]

‘ O i I i T e e e ! B e e e o e e e e
0.15 ‘ - : | - / !
‘ il | .. L L L L L L.l LA Ll Ll 2

. A .
0 5 10 15 20 25 30 0 10 20 30 40
ID[A] Qgate[nC]
Typ. capacitances Normalized Ves(n) characteristics
10000 14
: |,=250uA
g
= 12
1000 E \\
: =
s 10
o °
g 100 £ S
S TN
o o
= £ 08 b
-
)
10 T
O 06
1 04
0 100 200 300 400 -50 0 50 100 150
Vos[V] Junction Temperature (°C)
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RowN-On-Resista nce Normalized

Vaross) [V]

Normalized on resistance vs temperature

V=10V
| =10A

D=
o

Ny
o

RE'Y
(&) ]

- {
o

\
\

760

740

720 |

3

Junction Temperature (°C)

Drain-source breakdown voltage

0

50

100

150

i N\

|/
al

20

7, [°C]

100

140

180

Forward characteristics of reverse diode

102

10’

I (A]

10°

107

160

140

120

100

80

PD[W]

60

40

20

0.5

Vso [V]

Power dissipation

Non

\ _

|

|

|

i

‘ |
| \\F*!"PA" | |

|

1 |

| | |

| |

l

|

FullPAK

25

50

Te[C]
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Zinyc [KW]

Max. transient thermal impedance

parameter: D=tp/T; TO-220, TO-3PN

10
100 - - W W= — ——— ——
05
0.2
10 AN sl
X pr—— 4
0.05 -
pre— $
- 0.02 -
- :
/ 0.01 |
single pulse
102
1045 104 103 102 107
t, [s]
Avalanche energy
500
450
400
350
5 300
E
2 ]
w 250
200
150
100
S0
0
20 60 100 140 180
Ti[C]

z1hJC [KIW]

107

10°

101

102

Max. transient thermal impedance

parameter: D=tp/T; TO-220FullPAK

}

o

single pulse

10 10+

107

t, [s]

102

10

10°
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M3 BB B Test circuits

Switching times test circuit and waveform for inductive load

Switching times test circuit for inductive load Switching time waveform

2
Vos
1 90¢
10%,
Vas J
ry —» tq.cf(
<« b, »

Unclamped inductive load test circuit and waveform

Unclamped inductive load test circuit Unclamped inductive waveform

Ver-1.1




Test circuit and waveform for diode characteristics

Test circuit for diode characteristics Diode recovery waveform
' 2
v}  dig/dr
lp=lgtl;
Qn:Qs*L):
In
— —_: Iy I
B NS »
/,/’/// / ¢ 10%/ !
I Y Q:/ (0 -
R “didr
G
\ * & 0% I;;"
\__/
v
Re1 = Re2 4
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EPi2 Marking:

ki LOGO

FEIHONG LOGO \

0

N

> oo

IR
PRODUCT CODE

e
PART.NO

kI LOGO

FHHONGLOGO'\\\\\\\\\E

\-

7 A
PRODUCT CODE

PART.NO

O
\A >y

> FHPB5R190

)L

+—7FHFE65R190

®

R
I%

T

&

AT
ASSEMMBLY
LOT CODE

APt A

_____—  ASSEMMBLY

LOT CODE

10
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KA LOGO

FEIHONG LOGO \

(R AL
PRODUCT CODE =~ —

epns  —

N

/ o () -:':I\=

A \'/,

$$ XXXXXX <

— A

_>FHAB5R190

Y
L

PART.NO

SRURY

A RAY
ASSEMMBLY
LOT CODE

11
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4MERSF: Package Dimension:

1
_T |\ fﬁl:y‘
=,
I
. |
) A T

m

DIM

MILLIMETERS

=

10. 00+0. 30

=
'—l

8. 00+0. 30

=
]

5. 0040. 30

ws!

13. 20 +0. 40

g

5040. 20

3
'—l

3040 20

804+0. 20

604020

004+0.30

6040, 40

RANREERR

5040. 20

28. 88+ 0. 50

3. 00+0. 30

L 30+0.30

Typical 2.54

9. 4040, 40

9. 20+0. 40

0.25+0.15

0.95+0.15

S| |no|lY|ls | = R T e|Tm|E| e

2. 8040, 30

DIA

% 1.50+0. 10
A 0. 50 MAX

(Units: mm)

12
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ANINEE

Package Dimension:

Iy
rJ

|
I_.-"'-\.\.
) |
L
Lo 1
]
[
D1
'FI
L..H.._
L i

E

|

— W

TO-220F
- El
| B L

(!
Ml

)

f

DIM MILLIMETERS
A 10. 16+0. 30
Al 7.00%=0. 20
A2 3.12+0. 20
A3 9. 70%0. 30
B 15.90+0. 50
Bl 15. 60+0. 50
B2 4. 70+0. 30
B3 6. 70%0. 30
C 3.30%0. 25
Cl 3.25%0.30
C2 28. 7T010. 20
D Typical 2. 54
D1 1. 47 (MAXD
D2 0. 80+0. 20
E 2.295%0. 25
El 0. 70+0. 25
E2 1. 02X 457
E3 0.30+0. 20
E4 2. 75+0. 30
(Units: mm)

13
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HME R ~t: Package Dimension:

| I

1‘.___...-';‘:;5']-‘.

TO-3PN

=
=

MILLIMETERS

15. 60+0. 30

13. 60+0. 30

9.50+0. 30

8.00%0. 30

11. 85+0. 30

15. 65+0. 30

T hn s e e B L Y B e

3.80+0.30

(]
-

5.0040. 30

-

$ 3. 50+ 0. 30

—

¢ 1. 50+ 0. 30
4 0.15+0.15

20+0. 30

.00£0.15

.10£0. 15

.10+0.15

[y I o T e T i e

4540. 30

8.40+0. 30

13.90+0. 30

18. 70£0. 30

40. 00 +0. 60

20.00+0.40

.40+0. 30

) e B N = - Y oy w e Y =l |l = L

.80+0. 30

=

50+0. 15

.60+0. 15

.80+0. 40

.00+0. 30

3 (=2 | | =

’:.-'-""‘*-:II—'-GL—'-FPILM

. 20+0. 30

(Units: mm)

14
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