se i o April 2016
Know-How for Semiconductor
HCAG65R099FE (Fast Recovery Diode Type)
650V N-Channel Super Junction MOSFET
Features Key Parameters
O Very Low FOM (Rosen X Q) Parameter Value Unit
Q Extremely low switching loss BVbss @Tiymax 700 \
0 Excellent stability and uniformity Ip 40 A
O 100% Avalanche Tested Rbs(on), max 99 mQ
QO Higher reverse recovery dv/dt Q9. Typ 45 nC
0 Fast Recovery Time
Application Package & Internal Circuit
O Telecom Power equipment / Server station TO-247 0
O Uninterruptible Power Supply (UPS)
O Micro Solar Inverter & EV Charger ’
’ G
O Suitable for soft switching (ZVS Full bridge & LLC)
demanding high efficiency ®o 'S <
Absolute Maximum Ratings  T.=25C unless otherwise specified
Symbol Parameter Value Units
Vpbss Drain-Source Voltage 650 \Y,
Ves Gate-Source Voltage +30 \%
| Drain Current — Continuous (T = 257T) 40 A
° Drain Current — Continuous (T =1007C) 25 A
lom Drain Current — Pulsed (Note 1) 120 A
Exs Single Pulsed Avalanche Energy (Note 2) 1000 mJ
dv/dt MOSFET dv/dt ruggedness, Vps=0...480V 100 V/ns
dv/dt Reverse diode dv/dt, Vpg=0...480V, Ips<lp 50 Vins
Po Power Dissipation 278 w
T3 Tsre Operating and Storage Temperature Range -55 to +150 T
T Maximum lead temperature for soldering purposes, 300 °C
L 1/8” from case for 5 seconds
Thermal Resistance Characteristics
Symbol Parameter Typ. Max. Units
Rgic Junction-to-Case - 0.45
TIW
Rgia Junction-to-Ambient - 40

© SEMIHOW REV.A0, April 2016

134SOW uonounr Jadns  34660459VOH



Electrical CharacteristiCS T,=25°C unless otherwise specified

Symbol Parameter Test Conditions Min Typ | Max | Units
On Characteristics
Vis Gate Threshold Voltage Vps = Vgs, Ip =2 mA 25 -- 4.5 \Y,
Static Drain-Source
R Ves=10V, I =20A -- 88 99 mQ
PSON) | On-Resistance s b
Off Characteristics
BVpss |Drain-Source Breakdown Voltage |Vgs=0V, Ip =1 mA 650 -- -- \%
_ Vps =650V, Vg =0V - - 10 )
lbss |Zero Gate Voltage Drain Current
Vps =520V, T,=125T - - 100 uh
lgss | Gate-Body Leakage Current Vgs =230V, V=0V - - +100 nA
Dynamic Characteristics
Ciss Input Capacitance - 3300 - pF
C Output Capacitance Vos =50 V. Vs =0V, 210 F
oss pu-ep f=1.0 MHz >
C.s |Reverse Transfer Capacitance - 12 - pF
Switching Characteristics
tyony | TUN-On Time -- 80 -- ns
t, Turn-On Rise Time Vps =325V, I =20 A, -- 25 -- ns
tyory | TUrn-Off Delay Time Re=25Q - 120 | -- ns
t Turn-Off Fall Time -- 16 -- ns
Qq Total Gate Charge -- 45 60 nC
Vps =520V, I, =20 A
Qqs Gate-Source Charge -- 18 -- nC
Vgs =10V
Qg Gate-Drain Charge - 8 - nC
Source-Drain Diode Maximum Ratings and Characteristics
Is Continuous Source-Drain Diode Forward Current -- -- 40
A
lsm Pulsed Source-Drain Diode Forward Current - - 120
V¢p | Source-Drain Diode Forward Voltage |Is=20A, Vgs=0V -- -- 1.4 \Y,
trr Reverse Recovery Time ls=20 A, Vgs=0 V -- 162 -- ns
Qrr | Reverse Recovery Charge dig/dt = 100 Alps - 1.12 - ucC
Notes ;

1. Repetitive Rating : Pulse width limited by maximum junction temperature
2. L=80mH, V=50V, R;=25Q, Starting T,=25°C
3. Pulse Test : Pulse Width < 300us, Duty Cycle < 2%
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Typical Characteristics
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Figure 1. On Region Characteristics
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Figure 3. On Resistance Variation vs
Drain Current and Gate Voltage
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Figure 5. Capacitance Characteristics
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Figure 2. Transfer Characteristics
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Figure 4. Body Diode Forward Voltage
Variation with Source Current
and Temperature
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Figure 6. Gate Charge Characteristics
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Typical Characteristics

BV, ., (Normalized)
Drain-Source Breakdown Voltage

I, Drain Current [A]
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Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs Temperature vs Temperature
10° 40
Operation in This Area
is Limited by R oSt
=Ly L P L CEIC L CEEE LN \
- o 1045 _ %
B L < ! <
10' = i 1100 s £
< Hlms- 5
< 3
10 ~110ms %
i la)
. «Notes - - 10
10 1T =25°C
1 2.T,=150°C
3. Single Pulse
107 L 0
10° 10t 107 10° 25 50 s 100 125 150
V» Drain-Source Voltage [V] T, Junction Temperature [C]

Figure 9. Maximum Safe Operating Area

Figure 10. Maximum Drain Current
vs Case Temperature

10°
@ =S —
a g I L
S e i
& ____—--//:;‘/’:; * Notes :
L 10" =02 T - = 1. Z,, (1) = 0.45 °C/W Max. (]
= H s 2. Duty Factor, D=t /t,
1S e 52 3 T~ Te = Poy ™ Zypc®
[<5] T A I T
= 005 Z e
= S gy 5 =
=, )392:/’:,. Fom
5 r
N 10 single-plse
i |
>
10° 10* 10° 10 10™ 10° 10"

t,, Square Wave Pulse Duration [sec]

Figure 11. Transient Thermal Response Curve

© SEMIHOW REV.A0, April 2016

134SOW uonounr Jadns  34660459VOH



Fig 12. Gate Charge Test Circuit & Waveform
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Fig 13. Resistive Switching Test Circuit & Waveforms

R
Vps y o Vos ™ oy, -

o — WV
VDD
Rg | (0.5 rated Vpg)
o MY
! v 10%
10V J_L DUT in

B R e

O $ 0 ton -~ —

off

Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms
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Fig 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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Package Dimension
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(Unit: mm)
Size Size
Symbol - Symbol -
Min Max Min Max
w 15.4 15.8 W4 2.44 2.64
w1 5.56 (TYP) L 20.4 20.8
W2 1.17 1.35 L1 5.36 5.56
W3 1.55 1.75 L2 19.8 20.2
L3 3.69 3.93 T3 0.51 0.69
T 4.6 4.8 G(®P) 3.51 3.65
T1 1.4 1.6 G1(d) 6.61 6.85
T2 2.3 2.5 G2(d) 4.96 5.2
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