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N V& 3B 18 52 2 37 RN e A

N-CHANNEL MOSFET
FHP3205B

FZES ¥ MAIN CHARACTERISTICS

@ FEATURES

AR FE Aoy

Low gate charge

& Crss (#8{F 211pF) | Low Crss (typical 211pF)

ID 110 A
VDSS 55V

Rdson-typ ( @Vgs=10V) 7.2 mQ
Qg-typ 146nC

TFRIE PR

Fast switching

FHi& APPLICATIONS

100%%: it 55 Af I3t

100% avalanche tested

Pl dv/dt B8

Improved dv/dt capability

RoOHS 7=/

RoHS product

FHLE

Plane process

12ViYi A5 HL Y Power management for 12V
inverter systems
ERZ3 Synchronous Rectification

FEMI Package

HHWHBE Equivalent Circuit

D
G
S
TO-220
FHP series
Y3t B AFAE{E ABSOLUTE RATINGS (Tc=25°C)
a8
5 H e Value ¥ fir
Parameter Symbol Unit
FHP3205B

s e I Al — DR AR LT L VDS 55 Vv
Drain-Source Voltage
SRR L HL R Ip (Tc=25C) 110 A
Drain Current -continuous * Ip (Tc=1007C) 80 A
S PN UREL N L) o 440 A
Drain Current — pulse (note 1)
S MR P .
Gate-Source Voltage ves *20 v
Bk S i aeE G 2)

. E 1
Single Pulsed Avalanche Energy (note 2) AS 500 mJ
THRHR GF D
Avalanche Current (note 1) IAR 25 A

HEHfREE 0 D
Repetitive Avalanche Current (note 1) EAR 20 mJ
T IR IR e KRR R (T 3) dvidt £ 0 Vins

Peak Diode Recovery dv/dt (note 3) '
SRS T = Po (TC=257T) 210 W
Power Dissipation -Derate above 25C 1.25 w/C
B e S5 R AT . o
Operating and Storage Temperature Range T3, Tste oS +L7S c
9| Lol A el o 200 OC
Maximum Lead Temperature for Soldering Purposes

* AR FELAL EH e ey

2 it 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

55

7 5 i AR
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25°C

0.055

VI'C

FEME T I AR e HELA
Zero Gate Voltage Drain
Current

IDSs

VDs=55V,Ves=0V, Tc=25C

MA

VDs=44V, Tc=125C

10

MA

MR A< s LA

Gate-body leakage current

IGSS (FIR)

VDbs=0V, VGs =20V

+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

7.2

mQ

1E A S
Forward Transconductance

ofs

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

65

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

3247

781

211

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=28V,
ID=62A,
RGc=4.5Q
VGs =10V
(note 4, 5)

14

ns

101

ns

50

ns

65

ns

LRSS
Total Gate Charge

Qg

A — L

Gate-Source charge

Qgs

A — % FEL Aoy

Gate-Drain charge

Qgd

VDs =44V
ID=62A,
VGs =10V

(note 4, 5)

146

nC

10

nC

17.5

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

110

NAGEoN LN

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

440

NP EN S
Drain-Source Diode Forward
Voltage

VsD

Ves=0V, Is=62A

0.9

1.3

ARSI T

Reverse recovery time

trr

P T P 2 P A

Reverse recovery charge

Qrr

VGs=0V, Is=62A ,dIF/dt=100A/us

(note 4)

69

ns

143

nC
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#4514 THERMAL CHARACTERISTIC

I H ] i NAH FAAT
Parameter Symbol Max Unit
2k 3|8 ST I ABE . .
Thermal Resistance, Junction to Case Rth(-c) 0.75 CW
2k B PR B ) AABH . .
Thermal Resistance, Junction to Ambient Rth(-A) 625 Cw

TERE:

1: Rikh oe B HH B e 225 i PR

2: L=1mH, Ias=25A, Vpp=44V, Rc=25 Q245 Ti=25C
3: IsD <110A,di/dt <300A/us,VoD<BvDss,{2ia4E iR Ti=25C
4; Jkpdat: kb i <300ps, i S <2 %

5. AL T/RRETE

Notes:

1: Pulse width limited by maximum junction temperature
2: L=1mH, las=25A, Vpp=44V, Rc=25 Q,Starting T3=25C
3: Isp <110A,di/dt <300A/us,VDD<BVDss, Starting Ti=25C
4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperatur
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Typical Characteristics

SRR h 2

1000 — 1000 vGs
TOP 15V TOP 15V
—_ 10V < 1300\51
S &y 77 E 5.5V
= 5.0V = 5.0V
3 BOTTOM4.5V ) BOTTOM4.5V
O 100 = O 100
8 A_‘I g ’
= >
o . o O %
@ /P D I 4.5V
@] ' @]
v /7 A ~
< / < /4
s 10 & — T 10
3 4.5V 5 Z
- 7 - //
o / o
/
20ps PULSE WIDTH 20us PULSE WIDTH
; TJ=25°C ] Ty=175°C
0.1 1 10 100 0.1 1 10 100
Vpg , Drain-to-Source Voltage (V) Vpg , Drain-to-Source Voltage (V)
Fig 1. Typical Output Characteristics Fig 2. Typical Output Characteristics
1000 § 25 Ip= 107A
< T)=25°C B
c /’;'—'f‘r % ﬁ/
= / T,=175°C c /
O 100 O d
@ o) /
e 7 © o 15
= / s N v
Q /r O © /'
@ 77 @ € A
g 23 4y <
£ / £ = 1
T 10 —4 ® L~
o O >
a _. 05
— c
A=)
Vps= 25V 2
1 20ps PULSE WIDTH = 0o Vgs=10V
4 6 8 10 12 60 -40 20 0 20 40 60 80 100 120 140 160 180
Vas, Gate-to-Source Voltage (V) T, Junction Temperature (°C)
Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance
Vs. Temperature
6000
Vgs =0V, f=1MHZ 18 [lb=62A 1
CiSS = CgS + ng, CdS SHORTED ‘>" 14 VDS: 44V
5000 Crss =Cod =~ Vpg= 27V
X g Vpg= 11V
N Coss = Cds * Cqd < DS
~ g = 12 77
o ] o A
S 4000 ~— > )74
@ A\ CisSad ® 10 771
8 b O //
S 3000 s 3 8 P,
2 i ,,//
8 = AL
-~ 2000 P o 6 / V
S Coss © y.
N N © ., A
\\ \ 2 /
1000 ~ ~ S /
Crss ] ~—__ > 5 A
/
0 0
1 10 100 0 20 40 60 80 100 120
, Qg , Total Gate Charge (nC)
Vpg: Drain-to-Source Voltage (V)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
Drain-to-Source Voltage Gate-to-Source Voltage
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1000 10000 e ————  ————r—— | —1—
— OPERATION IN THIS AREA LIMITE
< q = BY Rpson)
= ——Ty=175"C =
® 100 - < 000
‘5  ai— -
O / T Sy g g Sy S gy e
FA W4 ) P2 N NI
= / 1/ £ Mo Y *Mous
E / = rh \\ \\ :
2 10 / © 100 = >ty
r 1 Y * _'
& } ® S s3100us
o] 1 s % S M
3 I 1 -25°C - SN
= I 0 ~ M J1ms
5 ! § 10 ey
_- l'. o .;10ms
[ | | TC= 25 e W
| | ] T,=175°C !
01 [ 1] Vgs=0V , LSingle Pulse y
02 0.8 14 2.0 26 1 10 100 1000
Vgp ,Source-to-Drain Voltage (V) Vpg, Drain-to-Source Voltage (V)
Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area
Forward Voltage
120
T 1T
LIMITED BY PACKAGE
\ .
100 o
~ 1
< "3~
ay
£ 80 =
3 N
L:_ -y
3 o N
£ N
o \\
Q
- 40 N
o
20 \
0
25 50 75 100 125 150 175
T . Case Temperature (°C)
Fig 9. Maximum Drain Current Vs.
Case Temperature
! T |
—- —
_— I _ p— .
% LD = 0.50 =
@:‘ /’:’,/d
3 0. 20— T
% ‘ .-—'///
o | "] /
@ 0.1 ——0.10= =
o ! -7 .
5 e A "
£ 5 0|2'/"/ SINGLE PULSE -1+
Q |~ P (THERMAL RESPONSE
— 0.01 —fo—
— |~ P
Notes:
/ 1. Duty factor D = t1 / t2
2. PeakTJ:P DM X ZthJC +TC
0.01
0.00001 0.0001 0.001 0.01 0.1 1

t1, Rectangular Pulse Duration (sec)

Fig 10. Maximum Effective Transient Thermal Impedance, Junction-to-Case

5 Ver-1.2



V
e &) Same Type ©s
1 soxo [T\UE) s puT 5 0 —
12v == TzoonF A 10V g
/r 300nF
! ! ! = \/
VGS DS r— Qgs—-"“— di —
l_
1)
J'J_L DUT
3mA
T
o
Charge
Fig 11. Gate Charge Test Circuit & Waveform
R
Vps O AM— Vos ™ a0 -
Voo
Rg @ (0.5 rated Vpg)
o Ay IF—"—‘)
k/ DUT Vin 10% A~
1ov L
w t’ ~ftent 7
O O ton [ty ™
Fig 12. Resistive Switching Test Circuit & Waveforms
L Exs = L, | 2Voss
2 AST o LulasT T T,
—0 BVpss - Voo
V
°P BVpss
las
R
o A'A'A" I (1)
1ov J L DUT Voo —— Vps (1)
o o | ty = Time

Fig 13. Unclamped Inductive Switching Test Circuit & Waveforms
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DUT
+—O +
Ill_-l Y
Vbs
O —
M
s o\fa
L
Driver
RG |
& ) Same Type
|"_'|_ as DUT e AV
-I_I-"- Ves « dv/dt controlled by Rg
* |5 controlled by pulse period
(o,
Gate Pulse Width 1
Ves D= Gate Pulse Period
( Driver) TV
lew » Body Diode Forward Current
Is
( DUT ) di/dt
F Y
|RM V
. A
Body Diode Reverse Current
Vbs
(DUT) Body Diode Recovery dv/dt
| T
Body Diode

Forward Voltage Drop

Fig 14. Peak Diode Recovery dv/dt Test Circuit & Waveforms

DD
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EPid Marking:

kI LOGO

HQ)H

FEIHONG LOGO \\\\\\\\

P AR
PRODUCT CODE ~— ——__

NS
A XOKKXX

s O K

~7FHP3205

_\\\\\\\\\\\‘~\

]
PART.NO

|

|

|

A FHERARES
ASSEMMBLY
LOT CODE

[
GRANDING CODE
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Package Dimension:

o
L

J |

TO-220

=_[:__|=_;:1 L
1 ]

| SN
] [
T
[ H ¥ U ¥
—-H-—

DIM MILLIMETERS
A 10.00+0. 30
Al 8. 00+ 0. 30
A2 5.00+0. 30
B 13.2040. 40
C 4.50+0. 20
C1 1.30+0. 20
D 0.80+0. 20
E 3.60+0. 20
F 3.00+0. 30
G 6. 60+ 0. 40
H 0.50+0. 20
T 28. 88+ 0. 50
K 3.0040. 30
M 1.30+0. 30
N Typical 2.54
P 2. 404+ 0. 40
Q 9.20+0. 40
S 0.25+0. 15
T 0.25+0. 15
U 2. 80+ 0. 30
DIA % 1.50+0. 10

i 0.50 MAX

(Unit: mm)
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