o

XTMF50N46P

XTMF50N46P

500V N-ch Planar MOSFET

2% Package

D
Product Description
BVoss 500 Y, ’—
G
Io 46 A
Ros(on),Typ. 85 mQ
S
General Features
® Advanced Planar Process fesan
® Rps(oN)typ.=85mQ@Vas=10V
® Low Gate Charge Minimize Switching Loss
® Rugged Poly silicon Gate Structure
Applications G DS
@ BLDC Motor Driver
® Electric Welder
® High Efficiency SMPS
Device Package Marking
XTMF50N46P TO-3P XTMF50N46P
Absolute Maximum Ratings T;=25C
Symbol Parameter XTMF50N46P Unit
Vbss Drain-to-Source Voltage 900
\Y
Vaess Gate-to-Source Voltage +30
Io Continuous Drain Current 46
A
lom Pulsed Drain Current at Ves=10V 180
Eas Single Pulse Avalanche Energy 5000 mJ
Power Dissipation 540 w
Pp W/
Derating Factor above 25T 432 .
Soldering Temperature Distance of 300
T 1.6mm from case for 10 seconds c
Operating and Storage Temperature -55 to 150
Tu& Tste
Range
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XTMF50N46P

Caution: Stresses greater than those listed in the “Absolute Maximum Ratings” may cause

permanent damage to the device.

Thermal Characteristics

Symbol Parameter XTMF50N46P Unit
Thermal Resistance,
ReaJc ) 0.23 °C/W
Junction-to-Case
R Thermal Resistance, CIW
SA Junction-to-Ambient 50
Electrical Characteristics T;=25C
OFF Characteristics
Symbol Parameter Min Typ Max Unit Test Condition
BV, Drain-to-Source 500 V| Ves=0V, Ib=250uA
pss Breakdown Voltage N - es=HV, Ipmetl
Drain-to-Source Leakage — — S VDSiSOOV’ Ves=0V
Ipss uA Vps=400V,
Current - -- 500 Vas=0V,
Ty =125°c
Gate-to-Source Leakage - - +100 Ves=+30V, Vps=0V
less c nA
urrent ~ | - ]-100 Vas=-30V, Vps=0V
ON Characteristics
Symbol Parameter Min | Typ | Max | Unit Test Condition
Static
Rosion) | Drain-to-Source —- | 8 | 100 | mQ Ves=10V,
On-Resistancel¥ Ib=23A
Ves(th) Gate Threshold 2.0 -- 4.0 \% Vbs=Vas,
Voltage Ib=250uA
gfs Forward -- 32 -- S Vps =25V,
Transconductancel® Ib=23A
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Dynamic Characteristics

Symbol Parameter Min | Typ | Max | Unit Test Condition
Ciss Input Capacitance - 6.8 --
Crss Revers.e Transfer - 0.1 - nF Vas=0V,
Capacitance Vps=25V.
Coss Output Capacitance | -- 0.7 -- f=1.0MH;z
Qq Total Gate Charge - 138 -
Qgs Gate-to-Source -- 38 -- nC Vbp=250V,
Charge Ip=23A, Vgs=0 to 10V
Qg Gate-to-Drain -- 27 -
(Miller) Charge
Resistive Switching Characteristics
Symbol Parameter Min | Typ | Max | Unit Test Condition
ta(on) Turn-on Delay Time | -- 25 -
trise Rise Time - 39 - VDD=250V,
ns Ip=23A,
tacorr) Turn-Off Delay -- 100 -
Ti Vaes= 10V
me Rs=10Q
tran Fall Time -- 36 -
Source-Drain Body Diode Characteristics
Symbol Parameter Min | Typ Max | Unit Test Condition
Isp Continuous Source - - 46
Currentl A Integral pn-diode in
Ism Pulsed Source -- -- 180 MOSFET
Currenttl
Vsp Diode Forward Voltage - - 1.5 V Is=46A,
Ves=0V
trr Reverse recovery time -- 730 -- ns Ves=0V ,IF=46A,
=1
Qrr Reverse recovery - 3.0 - uC die/dt=100Aps
charge

[1] Pulse width<380us; duty cycle<2%

Jiangsu Tangchip Micro Eletronics Co.,Ltd

Rev. B.2022




XTMF50N46P

Typical Characteristics

Figure 1. Maximum Transient Thermal Impedance
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Peo, Power Dissipation, Watts
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Figure 2 . Max. Power Dissipation vs

Case Temperature
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Figure 4. Typical Output Characteristics
FULSE DURATION = 750 T
ksl allnet gl Yos * '?ﬂ_,..-;— ==
| Te=38% | |
— Ve = 6.5V
- Vs = 6.0 |
o Vg = 55V _]
VTas - 300
2 4 3 ]

Vg, Drain-to-Source Voltage (V)
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Figure 3 .Maximum Continuous Drain

Current vs Tc
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Typical Characteristics(cont.)

Figure 6, Peak Current Capability
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Figure 7. Typical Transfer Characteristics Figure8. Unclamped Inductive
Switching Capability
e
FULSE DURATION = 2 s 100
- o A= & oL SIITILA R
g oo / ) T
F] e R oy it Fares o frain piast
E 16 }:_.--'—' L rasiEe
4
e 12 /J E =
§ v // : 2 NG T
= AL
(g 8 //f"’f E AT 1= 150G P BTARTHGT =25 |
c 6 F—si500C ¥ 2 LD,
- = I
" D5 £ / o | | ™~ .
= 4 P [ . '\
o B8°C = | ™ .
n 1 | b

3 4 5 § 7 8 1E6 10E5 WES  1E3 10E-3
Vigs, Gate-to-Source Voltage (y) Loy, Time in Avalanche (5)
Figure 9. Typical Drain-to-Source ON Figure 10. Typical Drain-lo-Source ON Resistance
Resistance vs Drain Cumrent vs Junction Temperature
0,200 f T T 26
FULSE DURATION = 2 s 24
OUTY CYCLE = 0.5% MAX :
8 Te=25°C g e ,..-""
S z0230 g Hzo 7
s 3 = =
& B 4 E1B 7
E & Vg = 10V fi] zﬁ 16
£ Hoeo o
[ rd 5 g 14
- é / = ] 1.2
gz —— & 10
& 00.030 | o Z g -
l & os LLSE BURATION = 280 s 1
5 = et e il DUTY CYELE - D5% MAY.
Wigg = 10V, I = 19.20
020 o4
o 5 1 15 20 5 a0 75 50 .25 0 25 S50 75 100 125 150
Iy, Drain Current (A) T, Junction Temperature {2C)

Jiangsu Tangchip Micro Eletronics Co.,Ltd Rev. B.2022



XTMF50N46P

Typical Characteristics(cont.)

Figure 11. Typical Breakdown Voltage vs Figure 12. Typical Threshold Voltage vs
Junction Temperature Junction Temperature
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Figure 13, Maximum Forward Bias Safe Figure 14,  Typical Capacitance vs
Operating Area Drain-to-Source Voltage
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Figure 15. Typical Gate Charge Figure 16. Typical Body Diode Transfer
vs Gate-to-Source Voltage Characteristics
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Test Circuits and Waveforms

— Voo
* dvidt controlled by Rg
Same Type * Iso confrolled by pulse perod
Ves asD.UT. * D.U.T.-Device Under Test
Fig. 1.1 Peak Diode Recovery dw'dt Test Circuit
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Body Diode Forward Voltage Drop
Fig. 1.2 Peak Diode Recovery dv/dt Waveforms
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Test Circuits and Waveforms (Cont.)
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Fig. 2.1 Switching Test Circuit
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Fig. 3. 1 Gate Charge Test Circuit
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Fig. 4.1 Unclamped Inductive Switching Test Circuit
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Fig. 2.2 Switching Waveforms
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Fig. 3 . 2 Gate Charge Wavefarm
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Fig. 4.2 Unclamped Inductive Switching Waveforms
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