]"‘1
A 7<1T
FeiHong

N V18 38 58 Y 37 BB df A
N-CHANNEL MOSFET
FHP3205C/FHD3205C

FELS % MAIN CHARACTERISTICS

ID 130 A
VDSS 68 V

Rdson-typ ( @Vgs=10V) 4.6 mQ
Qg-typ 145nC

FHi& APPLICATIONS

12VIiAE 2% Power management for 12V
inverter

EEZES Synchronous Rectification

FLATL B 3 Motor driver

AN T[] Wiy LY UPS

IEREE S DC-DC Converter

B MRS (TO-252) | Li Battery Protect Board

FH LM Package

a5 FEATURES

AL B8 H

Low gate charge

PRI LR

Fast switching

100%Z 3 FABH I 3

100%DVDS tested

100%Z83d 55 i Pl sk

100% avalanche tested

100%Rg Mk 100% Rg tested

=Pl dv/dt B Improved dv/dt capability
T2 Trench technology
RoHS 7=/ RoHS product

W Equivalent Circuit

D
/G G
\ TO-220 TO-252
gD FHP series FHD series S
Hax B KHIE(E ABSOLUTE RATINGS (Tc=25C)
HE
i H e Value #fi
Parameter Symbol Unit
FHP3205C/FHD3205C
m%ﬁ*&—‘/)ﬂ&ﬁﬁ%ﬁ VDS 68 v
Drain-Source Voltage
VIR R I (Tc=25C) 130 A
Drain Current -continuous * Ip (Tc=1007C) 97 A
SN UREL GV LI D) o 520 A
Drain Current — pulse (note 1)
a5 e AR R
Gate-Source Voltage ves 20 v
BT AR Gk 2)
Single Pulsed Avalanche Energy (note 2) EAs 506 mJ
THBER FE 1D
Avalanche Current (note 1) IAR 25 A
HEFEHEE G D EAr 50 o
Repetitive Avalanche Current (note 1)
TR R AR S R HEARE R T 3) dvidt 50 Vins
Peak Diode Recovery dv/dt (note 3) '
FEB I Po (TC=257C) 195 w
Power Dissipation -Derate above 25C 1.56 W/C
B G A R B o
Operating and Storage Temperature Range Ty, Tste 55~+150 ¢
51 Lt o e iy 300 @
Maximum Lead Temperature for Soldering Purposes

* I AR FELIAT e v 4 i PR A

*Drain current limited by maximum junction temperature
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FE4F1% ELECTRICAL CHARACTERISTICS

I H
Parameter

Vel ™=

=
Symbol

TR 2% AT
Tests conditions

SN
Min

ITEN

Max

FAAT
Units

FAHE Off —Characteristics

e — R U

Drain-Source Voltage

BVDss

ID=250pA, VGs=0V

68

7 5 L T R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25C

0.05

V/I'C

T T I AR HELR
Zero Gate Voltage Drain
Current

IDss

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

MA

VDs=54V, Tc=125TC

10

MA

AR A I FEL UL

Gate-body leakage current

IGSs (FIR)

VDs=0V, VGs =120V

+100

nA

EAHHE On-Characteristics

EARIENCERES
Gate Threshold Voltage

VGS(th)

Vbs = VGS , Ip=250uA

2.0

4.0

A FIE R
Static Drain-Source
On-Resistance

RDS(ON)

VaGs =10V, Ib=30A

4.6

5.4

mQ

1L 5 3

Forward Transconductance

afs

Vbs =5V, Ip=30A (note 4)

65

A1 Dynamic Characteristics

Al FELBEL

Gate Resistance

Rg

f=1.0MHz

3.0

NGRS
Input capacitance

Ciss

o Y PR

Output capacitance

Coss

S E A FL 2

Reverse transfer capacitance

Crss

VDs=34YV,
VaGs =0V,
f=1.0MHz

6550

540

385

pF

JF=451%: Switching Characteristics

FEIR B[]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR B [A]
Turn-Off delay time

td(off)

T BB 8]
Turn-Off Fall time

tf

VVDs=34YV,
ID=30A,
Rc=4.7Q
VaGs =10V
(note 4, 5)

31

ns

75

ns

131

ns

58

ns

LR PSS
Total Gate Charge

A — 952 R Ao

Gate-Source charge

Al — I HEL ey

Gate-Drain charge

Vps =54V ,
ID=30A,
VaGs =10V

(note 4, 5)

145

nC

30

nC

51

nC

T —UE A & B K452 (. Drain-Source Diode Characteristics and Maxim

um Ratings

1E 7] ¢ K& S HL
Maximum Continuous Drain
-Source Diode Forward
Current

Is

130

1E 1) 5 R ik L YA

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

520

1E ) B
Drain-Source Diode Forward
Voltage

Vsb

Ves=0V, Is=45A

0.9

1.3

S PRI ]
Reverse recovery time

trr

S PR L

Reverse recovery charge

Qrr

VGs=0V, I1s=30A ,dIr/dt=100A/us

(note 4)

42

ns

64

nC

Ver-1.0




F43iE THERMAL CHARACTERISTIC

S| e SN FAA
Parameter Symbol Max Unit
25205 7 FAH : .
Thermal Resistance, Junction to Case Rth(j-c) 0.64 C/W
& SiygE

£ A S R Rth(j-A) 62.5 CTIW

Thermal Resistance, Junction to Ambient

TERE:

1 ke e B Eh o e 4 v IR

2: L=0.5mH, las=45A, Vbp=50V, RG=25 Q45 1E Tu=25C
3: IsD <30A,di/dt <100A/ps,VDD<BvDSS, {tih 451 Ti=25°C

4: Fkprdiat: kb wEEE <300us, 573 <2 %

5: BALETRRELR

Notes:

1: Pulse width limited by maximum junction temperature

2: L=0.5mH, Ias=45A, VDD=50V, RG=25 Q,Starting Tu=25TC
3: Isb <30A,di/dt <100A/us,VDD<BVDss, Starting TJ=25C
4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperature
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Typical Characteristics

BV Hh 2

Fig. 1. On-state characteristics

400

Notes:
1. 250us Pulse Test VGS—-‘-‘-O-\;/

<€ 300 ;

-

c

Q

=

-

O 200

=

©

_

(]

5100

0 = =

0 2 4 6

Vps,Drain To Source Voltage (V)

Fig. 3. On-resistance variation vs.
drain current and gate voltage

10.0

8.0

6.0
V=10V

40 - | Vgg=20V

2.0

Rpson- ONn-State Resistance(m<2)

00 57 E 5 > 1 - 14 P4 —
0 40 80 120 160 200
I, Drain Current(A)

Fig 5. Breakdown voltage variation
vs. junction temperature

—
o

-
—

=
w©

0.8 LT [I1TT] ITCTTTTTIT
-70 -45 -20 5 30 55 80 105 130 155 180
T;.Junction Temperature ()

BV ss. Normalized
Drain-Source Breakdown Voltage
o

Fig. 2. Transfer Characteristics

VDSZSV
300 z | - cunill
< T=25C
== (N | WSS SO (O S \/
o /A |
= 200 5 >~ i ]
3 - T=125C
= i
£ .
Q 100
-
0

2 4 6 8 10
Ves, Gate To Source Voltage (V)

Fig. 4. On-state current vs. diode
forward voltage

_ 10 e

<

E iy TSI G 7 A S s S ]

o i

- 1

5 10 e

&)

< + S A

Y N N N SO N il N O O (U S O -

3 10

& | ¢ i = s S e e ¢ e e s s e e .

- S Sae £ Mes=DV i

LI i I et ¥ T N r-2.250uS Pulse test-

‘10_I 1 i i : — 1

00 02 04 06 08 10 12 14 16
Vso, Source To Drain Diode Forward Voltage(V)

Fig. 6. On-resistance variation
Vs. junction temperature

2.5

2.0

1.5

1.0

Rpson. Normalized
Drain-Source On Resistance

0.5

0o HHH FETEHHTH |
-70 -45 -20 5 30 55 80 105 130 155 180
T;.Junction Temperature ()
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Fig. 7. Gate charge characteristics Fig. 8. Capacitance Characteristics

12

10

8 + -
L
=
o

& | Vpg=54V |;=30A

V;s. Gate To Source Voltage{V)

4 |
2 |
0 1 ] _ L + + t
0 30 60 90 120 150 0 20 40 60
Q. Total Gate Charge (nC) Vos, Drain To Source Voltage (V)
Fig. 9. Maximum safe operating area Fig. 10. Maximum drain current

vs. case temperature

10° 150 g 3
iOperation In This Area |
1Limited By Rc:
—~120 =~ f
%102 | -g ----------------- 1 g
o : = 90
- =]
8 0 .................
e
£ ; 'E 60
S10 -
fa 1 Dﬂn __________________________________
= - 30
100 i113.8ingle Pulse , , 0 o 777777 : i :
10™ 10° 10’ 10° 0 25 50 75 100 125 150

Vbs,Drain To Source Voltage(V) Tc,Case Temperature (C)

Fig. 11. Transient thermal response curve

-
@]
o

-
.

-
O
N

Ziw, Thermal Impedance (C/W)

Ti.Square Wave Pulse Duration(Sec)
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Test Circuit & Waveform
Gate Charge Test Circuit & Waveform

e

=f

Vgs |

DUT

=1

<>+ Vd
VDO S

Vgs

A

1OV — — — — — — — — — — —

Charge

Resistive Switching Test Circuit & Waveforms

|AR

Diode Recovery Test Circuit & Waveforms

lg 1L
vds >
Vgs
Rg |L:
n— 1]
Vas [
Vds >— l l
ld [+
Vgs
Vgs |_ =
Rg —
—
DUT
Vags [
Vds
E}DUT
Vds - ' L
Isd-—::
| , +
Vgs @c Vdd
lg M i

Vgs

Q, = ldt

Isd

le”
dl/dt~

T

Vdd
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EPid Marking:

k4T LOGO
FEIHONG LOGO

Az PR ARG

\\. :

\ -
A XXXXXX o

ASSEMMBLY

\

i T e () G
PRODUCT CODE X <.
| FHP3205 || T— i
PART.NO l ‘
iT LOGO ( )
FEHONGLOGO  ~~__ A
\-s -
P BT A 0o AR
PRODUCTCODE M- c10 < ASSEMMBLY
LOT CODE
> FHD3205
RS :
PART.NO ()

BN
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SME R

Package Dimension:

T0-220
5 : .QE-_ —F ==E== ;l = rﬂ'*]_ =
1 ! i = A
= r T ’ %
TE Hﬁ:j’f e i ) $ ﬁ
Iy 1 I' e ] | O
o
DIA |l wor || ] !
Jr | 1
4 P
¥ T
"v":: =
E - =il —]
L Wy L | | i L
NI .|

DIM MILLIMETERS
A 10. 00+0. 30
Al 8. 00+ 0. 30
A2 5.00+0. 30
B 13.2040. 40
C 4.504+0. 20
C1 1. 30+0. 20
D 0.80+0. 20
E 3. 6010. 20
F 3.00+0. 30
G 6. 60+ 0. 40
H 0.50+0. 20
I 28. 88+ 0. 50
K 3. 00£0. 30
M 1. 30+0. 30
N Typical 2. 54
P 2. 401 0. 40
Q 9.2040. 40
S 0.25+0. 15
T 0.25+0. 15
U 2. 80+0. 30
. % 1.5010. 10

% 0. 50 MAX

(Unit: mm)
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ANIFNEF

Package Dimension:

TO-252
A (
’" LTl
| £ | o
s o= QN
m
-
&
j
H
e W
LF L
o E? [Q " [_ LJ U
R R ply o
55
|
- P -
= r
= i -
K 5
§
N
W/ — E G H-lr
i
T

DIM

MILLIMETERS

=

. 3420. 30

.00+0. 30

.0510. 30

.9540. 30

. 7610.15

. 28=0. 15

. 30x0. 30

[ I it T | T i T 0 il s T [ |

06£0.30

(4-10) °

0.51x0.15

0.52x0.15

0.80x£0. 30

60°

(0-10) °

0.05+0.05

6. 60+0. 30

oo
i

psw I - v I e T il =il Il B L e T e e o T e R e I s ) e T

(4-8.5)°

RO. 40

RO. 40

.0510.05

.0530. 05

.90£0. 30

.8010. 30

. 7510. 30

.8510. 30

. 301+0. 30

e [ (T (& (= (=3 (|

o 3 T [ Y (R [ R [l e i [ i ]

.90+0. 30

(Units: mm)
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