¥

) B i I
Super Junction Power MOSFET

A_Eﬂ FHP60R190FA/FHF60R190FA/FHAGOR190FA
FES % MAIN CHARACTERISTICS FEREFYE FEATURES
ID 20A (R H A Low gate charge
VDSS 600 V ZIZIMETE Multi-Epi process SJ-FET
Rdson-typ ( @Vgs=10V) 0.16Q TF o 13 B e Fast switching
Qg-typ 36.5nC 100%%Z8 1 =5 i ik 100% avalanche tested
. RN PRI E 1 Fast-Recovery body diode
FHi& APPLICATIONS ROHS 7 i RoHS product
B AT 5 LR High efficiency switch mode
power supplies
D2 RHR Ik Power Factor Correction
FEH 3\ Package WA Equivalent Circuit
£ 4 0

G e T0-220 TO-3PN TO-220F G
FHP series g ps FHA series G D¢ FHF series
S
43R AEIEME ABSOLUTE RATINGS (Te=25°C)
e e .
IDj H = Value $"fl£
Parameter Symbol FHP60R190FA | FHF60R190FA | FHA60R190FA | UM
B e B — Y L P Vos 500 v
Drain-Source Voltage
TSI A FRL I > Ip (Tc=25C) 20 A
Drain Current -continuous * Ip (Tc=1007C) 12.6 A
S PN UREL N L) ou o5 A
Drain Current — pulse (note 1)
F e M P
+
Gate-Source Voltage ves +30 v
R TARER (F 2) e . N
Single Pulsed Avalanche Energy (note 2)
B EE VS (0
EHER GFE D
Avalanche Current (note 1) IAR 95 A
HEFEHEE F D
. E 2
Repetitive Avalanche Current (note 1) AR ° mJ
TRE R R R R AR AR (I 3)
Peak Diode Recovery dv/dt (note 3) dv/dt 15 Vins
Po (TC=25C) 150 34 208 w
He %7
%Hﬁjji. o -Derate above 25C 1.2 0.26 3.06 YV/
Power Dissipation C
I 1o G it A i il T
Operating and Storage Temperature T3, TsTG -55~+150 T
Range
1 £ e R AR IR
Maximum Lead Temperature for Soldering TL 260 T
Purposes

5 B FEL IR o ey U PR A

*Drain current limited by maximum junction temperature
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%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

600

7 5 i AR
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25°C

0.6

VI'C

FE M T AR U LA
Zero Gate Voltage Drain
Current

IDss

VDs=600V,VGs=0V
-Tc=125C

300

MA

MR A< s LA

Gate-body leakage current

IGSS (FIR)

VDs=0V, VGs =+30V

+100

nA

WA On-Characteristics

EIRIERENAN
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250uA

2.5

3.5

4.5

A SR
Static Drain-Source
On-Resistance

RDs(ON)

VGs =10V, Ip=10.0A

0.16

0.19

1L 5 5

Forward Transconductance

ofs

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

18.8

A% Dynamic Characteristics

i N\ HLAS
Input capacitance

Ciss

B 4 HL
Output capacitance

Coss

S F) A FL 2

Reverse transfer capacitance

Crss

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

1505

68

2.1

pF

JF 545t Switching Characteristics

L ENLE

Gate Resistance

Rg

f=1.0MHz,
Vbs OPEN

9.8

JEIR S [H]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR B[]
Turn-Off delay time

td(off)

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

tf

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

38

ns

39

ns

170

ns

47

ns

LGRS
Total Gate Charge

Qg

A — L

Gate-Source charge

Qgs

A — % FEL Aoy

Gate-Drain charge

Qgd

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

(note 4, 5)

36.5

nC

8.7

nC

12.5

nC

I — B TR N B KA E1E Drain-Source Diode Characteristics and Maxim

um Ratings

1E [A) e K IESE LI
Maximum Continuous Drain
-Source Diode Forward
Current

Is

20

NAGEoN LN

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

65

NP EN S
Drain-Source Diode Forward
Voltage

VsD

VGs=0V, 1s=20A

0.9

1.4

ARSI T

Reverse recovery time

trr

P T P 2 FL A

Reverse recovery charge

Qrr

S AP S AR R
Peak reverse recovery
current

Irrm

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

(note 4)

120

ns

0.6

uC

10
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#4514 THERMAL CHARACTERISTIC

Vrzeg ™= > AW
H M FHPGOR190FA | FHAGORLO0FA | FHF60R190FA | 1
Parameter Symbol Unit
2k 3|8 ST I ABE , .
Thermal Resistance, Junction to Case Rth(-c) 0.83 0.6 3.7 Cw
G B PR ) B . o
Thermal Resistance, Junction to Ambient Rth(-A) 62 40 80 Cw

TR
o KR B P Eh e v AR IR )

1
2: L=10mH, 1as=9.5A, VbD=50V, RG=25 Q.2 45 Ti=25C
3: IsD <20A,di/dt <200A/us,VDD<BvDss, {21545 iE Ti=25°C
4
5

o fkePilat: ket gE R <300ps, 5 2 <2 %
: EARE TAERE LK

Notes:

: Pulse width limited by maximum junction temperature
: L=10mH, Ias=9.5A, Vbp=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,Vbp<BVDss, Starting Ti=25C
4
5
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I [A]

In[A]

SRR o 2%

Electrical Characteristics Curve

100

10

0.1

80

70

60

a0

40

30

20

10

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

1 10 100 1000

Vos[V]

Typ. output characteristics 7:,:25 C
parameter: Ves

20 W
10V

[\
/ el

A

Ip [A]

100

10

0.01

70
65
60
55
50
45
40
35
30
25
20
15
10

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

1 10 100 1000

Vbs[V]

Typ. transfer characteristics

25°C

150 *C
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Typ. drain-source on-state resistance
parameter : Ves

0.3

0.25

0.2

Ron[ohm]

0.15

0.1

10000

1000

ClpF]
S

10

5V
A" | et
/ / ——
P 1 OV
B == anl
0 5 10 15 20 25 30
ID[A]
Typ. capacitances
Ciss
Coss
Crss
0 100 200 300 400
Vbs[V]

Typ. gate charge characteristics

10

/

Vgs[V]

10

20
Qgate[nC]

30

40

Normalized Vash) characteristics

14 .
|,=250uA
.
g
= 1.2
e [~
: ~
5 1.0
o
™S

=
I ~
Q@
E 0.8 N
2 \\
1]
O 06

04

'50 0 50 100

Junction Temperature (°C)

150
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Normalized on resistance vs temperature Forward characteristics of reverse diode

3.0 102
o V =10V
N ,=10A
@ 25
: /|
0 /
Z 20 / 101
3 /
5
@ 15 <
w —u-
Q
14
c 10 100
Q. »
o
2 05—
14
0.0 10 ‘
-50 0 50 100 150 0 0.5 1 1.5 2
Junction Temperature (°C) Veo [V]
Drain-source breakdown voltage Power dissipation
&80 160
&60 - 140
120
&40 |——
100 Non
EGEU FullPAK
g g' 80
-_.,_Esuu o
60
£80
40
560 | 20
S40 0
-60 -20 20 0 100 140 130 0 25 50 75 100 125 150
T, [°C] Te[C]
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107

10°

Zinyc [KW]

10

102

104

500

450 A

350

Es[mJ]
N w
o ©
(=] (=]

200

150

100

50

Max. transient thermal impedance
parameter: D=tp/T; TO-220, TO-3PN

single pulse

104

10
t, [s]

102

Avalanche energy

107

20 60

100

140

Ti[C]

180

ZThJE [K’W]

101

10°

10

102

Max. transient thermal impedance

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

single pulse

106 10+

103

t, [s]

102

10°
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M)zt B8 P& Test circuits

Switching times test circuit and waveform for inductive load

Switching times test circuit for inductive load

Switching time waveform

il
VQS = = -
Vas
I— -
A {
J:L\' * e +ﬁ+
g + g >

Unclamped inductive load test circuit and waveform

Unclamped inductive load test circuit

Unclamped inductive waveform

J Vierps
>
\
|'\__ VD—'
1 N |
IQ_. Vos = — | |
—0 |
. /
1 ‘ |
Vps
)
L)
JY

Vos
’D—D
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Test circuit and waveform for diode characteristics

Test circuit for diode characteristics Diode recovery waveform

T

Re1 = Re2
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EPid Marking:

KiIL LOGO Ij Q) H

FEIHONG LOGO \
' F oo < HEPERE IR ARG
77 AR . ASSEMMBLY
PRODUCT CODE A~ LOT CODE
FHPG0R190F
P /
PART.NO
) ) W}
O N O
Ty I\\- -'/I Ty
AT LOGO O O
FEIHONG LOGO -=
popp S F o000 € ASSEMMBLY
SR ‘ > LOT CODE
PRODUCT CODE A
_,?FHF65R190F
PART.NO {
__/ () \
O ()oY
KIT LOGO \__/
FEIHONG LOGO ™~__|
\1\“—‘- 0000 AR
77 it AR > A ASSEMMBLY
PRODUCT CODE Ja e AGOR1SOF LOT CODE
gy O
PART.NO

JL

10
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4R <) 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)

1
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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)

12

Ver-1.1



ANE R~ : Package Dimension:

TO-3PN

MILLIMETERS

15. 60+0. 30

|
: |
Tl

=

13. 60+0. 30

9.50+0. 30

|_I_
f LY A
—t
t'\.__ .-' f"l
|-{
-

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

1‘.___...-';‘:;5']-‘.

5.0040. 30

|
|
II
(]
-

$ 3. 50+ 0. 30

1|_.

¢ 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

-1 (= | = (=
M"Qll—'-ﬂll—'-rﬂtm

. 20+0. 30

(Units: mm)
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