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Xirun Semiconductor 28A N-Channel Power MOSFET

Features

* Rps(on) = 0.24Q (Max) @ Vgs = 10V, Ip = 14 A
* Low Gate Charge (Typ. 50 nC)
* Low Cgg (Typ. 27 pF)

* 100% Avalanche Aested
* Improve dv/dt Capability

* RoHS Compliant T0'220AB ITO-ZZOAB
Mechanical Data 28N50 28N50F
Case : Molded plastic body 2
Terminals : Solder plated, solderable per MIL-STD-750,Method 2026 D
Polarity : As marked T
Mounting Position : Any
}_
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. ) ) o Schematic diagram
Maximum Ratings And Electrical Characteristics

Ratings at 25°C ambient temperature unless otherwise specified. Single phase half-wave 60Hz,resistive or inductive load,
for capacitive load current derate by 20%.

MOSFET Maximum Ratings Tc = 25°C unless otherwise noted

Symbol Parameter 28N50 28N50F Unit
Vpss Drain to Source Voltage 500 \
Vess Gate to Source Voltage +30 \Y

) - Continuous (T¢ = 25°C) 28 28*
Ip DrainCurrent - A
- Continuous (T¢ = 100°C)
Ipm Drain Current - Pulsed (Note 1) 80 80 A
Eas Single Pulsed Avalanche Energy (Note 2) 1110 mJ
IAR Avalanche Current (Note 1) 20 A
Ear Repetitive Avalanche Energy (Note 1) 25 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 20 Vins
Pp Power Dissipation (Te = 25°C) 300 50 w
- Derate above 25°C 2.0 0.3 w/°C
Ty, Tste Operating and Storage Temperature Range -55 to +150 °Cc
T, Maximum Lead Temperature for Soldering Purpose, 300 oc
1/8” from Case for 5 Seconds
*Drain current limited by maximum junction temperature
Thermal Characteristics

Symbol Parameter 28N50 28N50F Unit
Reuc Thermal Resistance, Junction to Case, Max. 0.5 3.3
Rocs Thermal Resistance, Case to Sink, Typ. 0.5 - °C/W
Roya Thermal Resistance, Junction to Ambient, Max. 62.5 62.5
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28A N-Channel Power MOSFET
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Electrical Characteristics

‘ Symbol | Parameter Test Conditions ‘ Min. ‘ Typ. ‘ Max. | Unit ‘
Off Characteristics

BVpss Drain to Source Breakdown Voltage Ip = 250pA, Vgg = 0V, T, = 25°C 500 - - \
ABVpss Breakdown Voltage Temperature - o ) ) o
/AT, Coefiicient Ip = 250pA, Referenced to 25°C 0.7 V/°C

Vps =500V, Vgg = OV - - 1

Ipss Zero Gate Voltage Drain Current DS = pA
Igss Gate to Body Leakage Current Vgs = 30V, Vpg = 0V - - +100 nA
On Characteristics

VGs(th) Gate Threshold Voltage Vgs = Vps: Ip = 250pA 2.0 - 4.0 \
Rps(on) Static Drain to Source On Resistance Vgs =10V, Ip = 14A - 0.20 0.24 Q
9Fs Forward Transconductance Vps =20V, Ip = 10A - 25 - S
Dynamic Characteristics

Ciss Input Capacitance Ve = 25V Vo = OV - 2550 3390 pF
Coss Output Capacitance ; gi ,\‘AHZ P res - 350 465 pF
Crss Reverse Transfer Capacitance - 27 40 pF
Qq(tot) Total Gate Charge at 10V - 50 65 nC
Qgs Gate to Source Gate Charge Vpg =400V, Ip = 20A - 14 - nC

Vgs = 10V

Qgg Gate to Drain “Miller” Charge cs Noted)| " 20 - nC
Switching Characteristics

ta(on) Turn-On Delay Time - 45 100 ns
tr Turn-On Rise Time Vpp =250V, Ip = 20A - 120 250 ns
ta(oft Turn-Off Delay Time Re =250 - 100 210 | ns
t Turn-Off Fall Time (Note 4) - 60 130 ns
Drain-Source Diode Characteristics

Is Maximum Continuous Drain to Source Diode Forward Current - - 20 A
Ism Maximum Pulsed Drain to Source Diode Forward Current - - 80 A
Vsp Drain to Source Diode Forward Voltage Ves =0V, Igp = 20A - - 1.5 \
ter Reverse Recovery Time Vgs = 0V, Igp = 20A - 154 - ns
Qy Reverse Recovery Charge dlg/dt = 100A/us - 0.5 - uC
Notes:

. Repetitive Rating: Pulse width limited by maximum junction temperature

. L=5mH, s = 20A, Vpp =50V, Rg = 25Q, Starting T; = 25°C

. Igp <20A, di/dt < 200A/us, Vpp < BVpgs, Starting T = 25°C

. Essentially Independent of Operating Temperature Typical Characteristics

B W N =
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A Xirun Semiconductor

Typical Performance Characteristics
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Figure 1. On-Region Characteristics
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Figure 5. Capacitance Characteristics
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28A N-Channel Power MOSFET

Figure 2. Transfer Characteristics
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Figure 4. Body Diode Forward Voltage
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Figure 6. Gate Charge Characteristics
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Xirun Semiconductor 28A N-Channel Power MOSFET

Typical Performance Characteristics (continued)

Figure 7. Breakdown Voltage Variation Figure 8. Maximum Safe Operating Area - 28N50
vs. Temperature
12 200
100
% z 10 s
8 100 ps
E 1 1 / 2 ‘1 ms i
g . — P ~ N N
i % / § 10 jo m
g E E \IBO m: <
E's s Operation in This Area DO
z5 10 O 4| isLimited by R psion) >
- (=
28 ®
=3 a
o t?) -] *Notes:
L 09 0.1 T e ==
'E *Notes: 1.Tc=25C
a 1.Vgs =0V 2.T;=150°C
2.Ip=1mA 3. Single Pulse
0.8 . 0.01
100  -50 0 50 100 _ 150 200 1 10 100 800
T,, Junction Temperature [°C] Vps, Drain-Source Voltage [V]
Figure 9. Maximum Safe Operating Area Figure 10. Maximum Drain Current
- 28N50F vs. Case Temperature
200 25
100 Aus ]
e : 100ps
_ p T i 20
s' Phd ~ ARRY —_
g 10 - - 1ms | 7 <
£ : R g 15
a3 10ms | g
=]
[=
s 1 Operation in This Area 2 \
a is Limited by R pson) ‘s 10
& a
0.4 *Notes: R DC 2
1.Tc=25°C 5
2.T;=150°C \
3. Single Pulse
0.01 0
1 10 100 800 25 50 75 100 125 150
Vps, Drain-Source Voltage [V] Tc, Case Temperature [°C]

Figure 11. Transient Thermal Response Curve - 28N50
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Xirun Semiconductor 28A N-Channel Power MOSFET
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Typical Performance Characteristics (continued)
Figure 12. Transient Thermal Response Curve - 28N50F
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28N50(F)
28A N-Channel Power MOSFET
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Gate Charge Test Circuit & Waveform
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AN\ Xirun Semiconductor 28A N-Channel Power MOSFET

Peak Diode Recovery dv/dt Test Circuit & Waveforms
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ml— Ves « dv/dt controlled by Ry
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Body Diode Reverse Current
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(DUT) Body Diode Recovery dv/dt
AN T
Body Diode

Forward Voltage Drop
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k Xirun Semiconductor 28A N-Channel Power MOSFET

Outline Drawing
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Note: Dimensions in inches and (millimeters)
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28N50(F)
28A N-Channel Power MOSFET
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Suggested Soldering Temperature Profile

LKk <
950 [=Maximum package Body Temperature (260°C) _
200 | _Melting Temperature of Solder (245°C)
150 [~
100 [~
S0 Preheat Stable Heat Reflow Cool
| | ] | | ] | | >
40 80 120 160 200 240 280 320 360 t(sec)
Note
® Recommended reflow methods: IR, vapor phase oven, hot air oven, wave solder.
@® The device can be exposed to a maximum temperature of 260°C for 10 seconds.
® Devices can be cleaned using standard industry methods and solvents.
® If reflow temperatures exceed the recommended profile, devices may not meet the

performance requirements.

Package Information

Package Specifications

Package Tube Q'TY/Tube | Box Size QTY/Box | Carton Size |Q'TY/Carton
(mm) (Kpcs) (mm) (Kpcs) (mm) (Kpcs)

TO-220AB | 525*31.9*6.4 0.05 545*150*45 1.0 575*245*170 5.0

ITO-220AB | 525*31.9%*6.4 0.05 545*150*45 1.0 575*245*170 5.0
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