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N-Channel Power MOSFET

FHASON30WC

FZES ¥ MAIN CHARACTERISTICS

FZ 45 FEATURES

FHi& APPLICATIONS

ID(Tc=25C) 59A IR FH Low On-Resistance
VDSS 300V AR B F A Low gate charge
Rdson-typ ( @Vgs=10V) 43.5mQ fik Crss (ML 1E 53pF) Low Crss (typical 53pF )
Qg-typ 130 nC T O 338 2 R Fast switching

100%Z8 5 %5 jii P i

100% avalanche tested

100%Z 3 FABH I X

100% DVDS tested

100%% 5k Rg i

100% Rg tested

Fitr RoHS bk

RoHS compliant

TR T i T 2R

FH-Plane technology

AR 3 Inverter

AC-DCH K H i AC-DC Power Supply

5 ] T Audio power amplifier

UPS Uninterruptible Power Supply

FRMA Package

2 [Z Schematic diagram

D
G
TO-247 s
\ FHA series
gD
a3t AHIE(E ABSOLUTE RATINGS (Tc25°C)
e
15 B ] Value s
Parameter Symbol Unit
FHA59N30WC
I=R= Y Nray
Eﬁlﬁﬂ)ﬁ:’ﬂ:& WA LI VDS 300 Vv
Drain-Source Voltage
SR IR FL Ip (Tc=25C) 59 A
Drain Current -continuous * Ip (Tc=1007C) 37.4 A
BRI R GE 1D
Drain Current — pulse (note 1) Iow 236 A
£ e M R
Gate-Source Voltage Ves 30 v
Bk S pigEE G 2)
Single Pulsed Avalanche Energy (note 2) EAs 3328 mJ
Bk S e ENAE GF 3
Single Pulsed Avalanche Energy Tested Eas(Tested) 819 mJ
Value (note 3)
FEBL TR Po (TC=25C) 500 W
Power Dissipation -Derate above 25C 4 W/C
B G R A R R B o
Operating and Storage Temperature Range T, Tste 150, -55~+150 ¢
31 e e e MR IR
Maximum Lead Temperature for Soldering TL 300 C
Purposes (1.6mm from case for 10s)

* IR PRI F e e 4 i PR A

*Drain current limited by maximum junction temperature
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FEB451% ELECTRICAL CHARACTERISTICS

I H
Parameter

Vel ™=

=
Symbol

TR 2% AT
Tests conditions

SN
Min

ITEN

Max

FAAT
Units

FAHE Off —Characteristics

JR—VRd % Drain-Source
Voltage

BVDss

ID=250pA, Ves=0V

300

340

7 2 LR R FERF M Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25C

0.37

V/I'C

T T I AR HELR
Zero Gate Voltage Drain
Current

IDSs

Vps=300V,Ves=0V, TJ=25C

VDs=300V, Ty=150TC

250

MA

AR A I FEL UL

Gate-body leakage current

IGSS (F/IR)

VDs=0V, VGs =+30V

+100

nA

EAHHE On-Characteristics

EARIENCERES
Gate Threshold Voltage

VGS(th)

Vbs = Vas , ID=250uA

3.0

3.82

4.5

A FIE R
Static Drain-Source
On-Resistance

RDS(ON)

VGs =10V, ID=29.5A

43.5

95

mQ

A% Dynamic Characteristics

Al HLBE

Gate Resistance

Rg

f=1.0MHz,Vbs OPEN

1.1

PN R
Input capacitance

Ciss

o H R

Output capacitance

Coss

S T e L 7

Reverse transfer capacitance

Crss

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

6445

740

53

pF

P45 Switching Characteristics

FEIR ) ]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR I ]
Turn-Off delay time

td(off)

I F&Hs} TA)
Turn-Off Fall time

tf

VDs=250V,
ID=59A,
Rec=5Q

Vs =10V

(note 4)

178

ns

129

ns

135

ns

20

ns

LS EERE PSS
Total Gate Charge

Qg

A — 952 F Aoy

Gate-Source charge

Qgs

A — e FE Aoy

Gate-Drain charge

Qgd

Vbs =250V,
ID=59A ,
Vs =10V
(note 4)

130

nC

38

nC

47

nC

s — IR RE R R K BUE(E

Drain-Source Diode Characteristics and Maxim

um Ratings

1E W) B R S HL I
Maximum Continuous Drain
-Source Diode Forward
Current

Is

59

1E 7] ¢ KRk i L

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

236

1E ) f%
Drain-Source Diode Forward
Voltage

Vsb

Vas=0V, Is=59A

0.89

1.3

S T PR SR I )

Reverse recovery time

trr

R [ L FL A

Reverse recovery charge

Qrr

VaGs=0V, Is=59A ,dIF/dt=100A/us
(note 4)

320

ns

3.05

uC
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444 THERMAL CHARACTERISTIC

JH = Ma B
Parameter Symbol Unit
25205 7 FAH . .
Thermal Resistance, Junction to Case Rth(-c) 0.25 CIW
& SiygE

55 B PRI 1 A RING-A) 40 M

Thermal Resistance, Junction to Ambient

TR
e Tkt 58 P e e 45 i PR A

: L=1.6mH, Vbp=100V, Ip=32A,RGc=25 QL th45#H Ti=25C

2,
3: ZfEHMEEFEAR E, EA=H 100% ML 1 1% E .
4

o Jka: ke EE . <300us, i 4 <29

Notes:

1: Pulse width limited by maximum junction temperature
L=1.6mH, Vbb=100V, Ip=32A,Rc=25 Q,Starting TJ=25C

2:
3: This value determined from sample failure population, 100% tested to this value in production.
4:

Pulse Test: Pulse Width <300us,Duty Cycle<2%
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WA B 28 Typical Performance Characteristics

Figure 1. Safe Operating Area

Figure 2. Maximum power Dissipation vs Case
Temperature

108 600
102 ror - - 100 us ~ 10 1S = 500
3 = = 1ms E.
= > N ST T 10ms o= 5
i A S = —
£ 10 A DC =Sk lll- 7
3] = Operation In This Area 1 = o
(;_2 B ‘pe.ra 10N In IS Area Is 100{ m?g“-‘-. 0 300
s 100k Limited by Rpson) e
(m] o
a *Note: g &
10-1 1.Te =85 Q.
2, Ty = 150°C g 100
3. Single Pulse
1072 —
100 10! 102 0
0 25 50 75 100 125 150
Vpg, Drain-Source Voltage (V) Tc,Case Temperature [°C]
Figure 3. Maximum Continuous Drain Figure 4. Typical Output Characteristics
Current vs Case Temperature
70 200
- 180 }- ——VvGs=5v
= \VGS=5.5V
\\ 160 |- — //
50 <
- TN = 140 }- VGS=6.5V <
< N € —— VGS=7V /
e 40 ~ o 120 |-
= E VGS=7.5V /
e \ 3 100 f- ——ves=10v
3 < -
= N\ s 80
= 20 5 i _ _
S ) 60
a \ S
. 10 40
=)
B 20
25 50 75 100 125 150 0
Tc, Case temperature[°C] 0 5 10 15

Vbs, Drain-Source Voltage [V]

Figure 5. Typical Transfer Characteristics

Figure 6. Source-Drain Diode Forward
Characteristics
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--- Note:
VDS=20V,

]
Tj=250C /-
80 --- /

60 /

. /
/

3 4 5 6 7 8 9
Ves, Gate-Source Voltage [V]

100

Ip,Drain Current [A]

20 /

| |
Note:

100 k= 1.pulse Test ,"{
g - 2:Vas=0V y 4
= - - -
: fif
: 7
5 /

O /
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) et
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LT
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Vsp, Source-Drain Voltage [V]
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Drain Current

Figure 7. Drain-Source On-Resistance vs

Figure 8. Normalized On-Resistance vs
Junction Temperature

ID,Drain Current [A]

55 :
Tj=25°C

50
a' /
£ 45 e
» 40
ko)
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e
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Tj ,Junction Temperature [°C]

Junction Temperature

Figure 9. Normalized Threshold Voltage vs

Figure 10. Normalized Breakdown Voltage vs

Junction Temperature

VDS,Drain -to-Source Voltage[V]

Qg,Gate Charge[nC]

1.30 ; : 1.20
1.20 VGS=VDS ] .
—~ 110 ID=250pA :
T
g 1.00 1.10
T 0.90 . <
- i ©
D (1 S €
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0
0.40 2
@ .90
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Tj ,Junction Temperature [°C]
Figure 11. Capacitance Characteristics Figure 12. Typical Gate Charge vs
Gage-Source Voltage
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Figure 13. Transient Thermal Impedance
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g i N Lt = 1. Zgolt) = 0.25°C/W Max.

e [E= s e E A i 2. Duty Factor, D =11 / Ip

] B ] =gt 3. Tym - Tc = Ppm X Zgyclt)
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t4. Rectangular Pulse Duration (s)
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Test Circuit & Waveform

Gate Charge Test Circuit & Waveform

|=E;
1
1 ]
DUT
Vgs 1—}
lg T

Vgs

A

10V

Charge

Resistive Switching Test Circuit & Waveforms

RL
Vds >——wvw—
Vds
C90%
Vas L: DUT > Vdd
Rg | -
=k
Vas [
Unclamped Inductive Switching (UIS) Test Circuit & Waveforms
L 2
Vds >_' EAQ= 1/2 LIAQ ______ BVDSS
ld 17 I_LI_ Vds
Vs [ I
e £ @ Vel . REeRaa=Es: e
R | Id
g Y — - I I I
AN l— | '
DUT
Vgs [ Vgs
Diode Recovery Test Circuit & Waveforms
Vds Q, = ldt
DUT
1
Vds - : L Isd Ie” fn
Isa*— PSS / " didte R
, + | (VA
Vgs | | @9 Vdd . ' vdd
lg M ) e\ /
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EPid Marking:

1] oﬂ

KU LOGO (ﬁn ‘“)

FEIHONG LOGO ™ ) s
™~  F PR
7 il R SRR XXXXXX | ASSEMMBLY
PRODUCT SUFFIX — ———— e F2H55-X | LOT CODE

CODE

eams > FHA59N30

PART.NO : -

SERRN

¥ i i
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Package Dimension:

T0O-247
N A bRk JF (mm)
4 M1 A | 5004020
EE - | i‘“ = Al | 2411015
C“\ = /AN b | 1.240.10
(f’ Y o X o xf‘ ] bl | 3.1040.10
e = i3/ | \&t b2 | 2.10+0.10
h/ c 0.60+0.10
cl | 2.0040.15
= - e D | 15.80+0.20
} A1 [ ‘ L J l \ b El | 3.6040.15
1] b2 E2 | 3.7040.15
b1 - E3 | 7.1940.15
& L | 40.9240.25
L1 | 24.95+0.15
.1 , | _ b 12 | 21.00+0.20
—_j b C L3 | 19.9240.20
s L4 | 4.10%+0.15
1 e 5.4440.15
lom com ol H | 6.1540.15
: ' h 2.50+0.15
K | 16.45+0.20
M1 | 14.0040.20
M2 | 13.30+0.20
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