QFET N-CHANNEL FQA15N70

FEATURES
BVpss = 700V

+ Advanced New Design
+ Avalanche Rugged Technology

«  Rugged Gate Oxide Technology Ip = 15A
+ Very Low Intrinsic Capacitances
+  Excellent Switching Characteristics To-3pP

+ Unrivalled Gate Charge: 70nC (Typ.)
+ Extended Safe Operating Area

. Lower RDS(ON): 0.43Q (Typ)

1. Gate 2. Drain 3. Source

ABSOLUTE MAXIMUM RATINGS

Symbol Characteristics Value Units
Vpss Drain-to-Source Voltage 700 \
o Continuous Drain Current (T¢ = 25°C) 15 A
Continuous Drain Current (T = 100°C) 9.5
IDm Drain Current-Pulsed ® 60 A
Vas Gate-to-Source Voltage +30 \
Eas Single Pulsed Avalanche Energy @ 950 mJ
AR Avalanche Current ® 15 A
Ear Repetitive Avalanche Energy ® 30 mdJ
dv/dt Peak Diode Recovery dv/dt ©) 4.5 V/ns
Po 'Il_'gtal Power Dissipation (Tg =25°C) 300 V\!
inear Derating Factor 2.38 W/°C
55104150
T, I;)/Iaximum Lea:d Temp. for Soldering 300 ©
urposes, 1/8” from case for 5-seconds
THERMAL RESISTANCE
Symbol Characteristics Typ. Max. Units
Reuc Junction-to-Case - 0.42
Recs Case-to-Sink 0.24 - °C/W
Reua Junction-to-Ambient - 40
s REV. B
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FQA15N70 QFET N-CHANNEL

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise specified)

Symbol Characteristics Min. | Typ. | Max. | Units Test Conditions
BVpss Drain-Source Breakdown Voltage 700 - - Vv Vas=0V, Ip=250pA
ABV/AT; | Breakdown Voltage Temp. Coeff. - 0.68 - V/°C |1p=250uA, SeeFig7
Vasin | Gate Threshold Voltage 3.0 - 5.0 \ Vps=5V, Ip=250uA
lass Gate-Source Leakage, Forward - - 100 A Veg=30V
Gate-Source Leakage, Reverse - - -100 Vgs= 30V
Ipss Drain-to-Source Leakage Current _ _ 10 LA Vps=700V
- - 100 Vps=560V, Tc=125°C

Static Drain-Source
Rbsen) | On-State Resistance - 0.43 | 0.56 Q | Vgg=10V, Ip=75A @

Jts Forward Transconductance - 15 - S Vpsg=50V, Ip=7.5A @
Ciss Input Capacitance - 2790 | 3630 Vag=0V, Vpg=25V
Coss Output Capacitance - 300 390 pF |f=1MHz

Cres Reverse Transfer Capacitance - 27 35 See Fig 5
td(on) Turn-On Delay Time - 70 150

1, Rise Time — [ 180 | 370 Vpp=350V, Ip=15A

. ns | Rg=50Q

ta(off) Turn-Off Delay Time - 160 330 See Fig 13 @6

i Fall Time - 120 250

Qg Total Gate Charge - 70 90 V=560V, Vgg=10V
Qgs Gate-Source Charge - 17 - nC |Ip=15A

Qge | Gate-Drain (Miller) Charge - 33 - See Figé & Fig12 ®®

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Symbol Characteristics Min. | Typ. | Max. | Units Test Conditions
I Continuous Source Current - - 15 Integral reverse pn-diode
A |

lsm Pulsed-Source Current @ - - 60 in the MOSFET

Vgp Diode Forward Voltage @ - - 1.4 V | Ty=25°C, Ig=15A, Vgg=0V

- Reverse Recovery Time - 460 - NS | T,=25°C, Ir.=15A, Vpp=560V
Qy Reverse Recovery Charge - 5.7 - uC | dig/dt=100A/us ®

Notes:

® Repetitive Rating: Pulse Width Limited by Maximum Junction Temperature
@ L=7.8mH, Ipag=15A, Vpp=50V, Rg=25Q, Starting T =25°C

® Igp £ 15A, di/dt < 200A/us, Vpp < BVpgg, Starting T =25°C

@ Pulse Test: Pulse Width < 300us, Duty Cycle < 2%

® Essentially Independent of Operating Temperature




QFET N-CHANNEL FQA15N70

Fig 1. Output Characteristics Fig 2. Transfer Characteristics
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FQA15N70 QFET N-CHANNEL

Fig 7. Breakdown Voltage vs. Temperature Fig 8. On-Resistance vs. Temperature
1.2 30
% 25
Q
= 11 e
= 0 —~ 5
8= / T8 20
55 e 53 /
g 3 g 2
ET E N
5§ 10 ~ 55 15 /
£9 / <% /
-~ M - O
g / 23 1o /
> 5 P CCDU'J /
m C?J 09 i@ Note : - c
c 1 Vgs=0V g i@ Note :
g 2.1, = 250 YIA 05 = 1.V =10V
() 2.1,=75A
08 . . . . P E— 0.0 X
-100 -50 0 50 100 150 200 -100 -50 0 50 100 150 200
T, Junction Temperature el T,, Junction Temperature [°C]
Fig 9. Max. Safe Operating Area Fig 10. Max. Drain Current vs. Case Temperature
E T T e 15
Operation in This Area
5 is Limited by R g, s
10 i T
=22 12
Z < \
3 3
c 10 £ g N
® o
5 =}
2 e )
- 10" _ i@ Notes : 3
1.T,=25C
3 2.T,=150°C
3. Single Pulse " . :
10—2 id 1 1 PR S B N 0 N " " 1 1
10° 10’ 10° 10° 25 50 75 100 125 150
V. Drain-Source Voltage [V] T, Case Temperature[°C]
Fig 11. Thermal Response
o [
® L
c L
o : ; B
a =D =0 , 5 =y
[
[+}] i® Notes : b
s 1.Z,,,1) = 042 (E/W Max. ]
- 2. Duty Factor, D=t/t, '
g 3T Te= Poy " Zyyelt)
o o bt
c :
= .1 I slzl.ss:s
= P Y.
"’% 102 001 ] N ; i [ | e Bl
N ( - “I'single pulse b
10° 107 10° 107 10" 10° 10'

t,, Square Wave Pulse Duration [sec]




QFET N-CHANNEL

FQA15N70

Fig 12. Gate Charge Test Circuit & Waveform
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Fig 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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TO-3P Package Dimensions

TO-3P (FS PKG CODE AF)
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