Si MOSFET Datasheet

MXB12R600DPHFC

600V, 160 mQ), 18 A X2-Class Power MOSFET with Co-Pack FRED Diode

Boost Configuration

R £72873

Features:

m MOSFET
= Low Ryg gy @nd Qg
= Fast Switching
= Robust Design
= Avalanche Rated

® HiPerDynFRED
High Performance Dynamic Fast Recovery Diode

= Consisting of series connected diodes
= Enhanced dynamic behavior for high frequency operation

Applications:

m Power Factor Correction (PFC)
m Switch - Mode Power Supplies (SMPS)
= Uninterruptible Power Suppies (UPS)

Pinout Diagram (ISOPLUS i4-PAC™)

Tab

30 Package:

O O % D m |solation Voltage: 2500 V~ m Backside: DCB Ceramic
m |ndustry convenient Outline ® Reduced Weight
40 * m RoHS compliant m Advanced Power Cycling
O I m Epoxy meets UL 94V-0 ® | ow Drain to Tab
1 H—} T = Soldering Pins for PCB Capacitance (< 40 pF)
— Mounting
123 4 nc 20 Product Summary
1: Gate; 2: Source; 3: Cathode; 4: Drain/Anode Characteristic Value Unit
Tab: Electrically Isolated
loos 18 A
Vpss 600 v
RDS(on)max 160 mQ
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MXB12R600DPHFC Si MOSFET Datasheet

MOSFET T
L. . Value i
Symbol Characteristics Conditions - Unit
Min. | Typ. | Max.
BVpss Drain Source Breakdown Voltage Vgs =0V, Iy =250 uA, T, = 256°C 650 | - - Y
Continuous -30 | - 30 %
Vs Gate Source Voltage : T, =25°C
Transient -40 | - 40 \Y
Ipos To=25°C - - 18 A
log0 Continuous Drain Current Vgg =10V To=25°C - - 1125 A
1o To=25°C - - 10 A
Ens Non-Repetitive Avalanche Energy lb=12A - - 1600 | mJ
dy/dt Rate of Rise of Voltage lg <24 A, Vg <650V T, <25°C | - - 50 | V/ns
; . T,=25°C | - - | 160
Rosion Drain-Source On-State Resistance Ih=1A V=10V mQ
Ty =125°C| - 320 -
Vs Gate Threshold Voltage Iy = 1.5 mA; Vg = Vg T,=25°C | 35| - | 60O | V
| Drain Source Leakage Current Vo = Vpgs; Vs = OV Tw=2°C | = | = | 10| v
rain Source Leakage Curren = ; =
DSS DS DSS’ Y GS T\/J = 125°C _ _ 1.5 mA
loss Gate Source Leakage Current Vpg =0V, Vgg =30V -100| - | 100 | nA
Rs Internal Gate Resistance - - 1.0 - Q
Cics Input Capacitance - |12190| -
: Vgs =0V, Vys =25V,
Coss Output Capacitance o1 VH T,=25°C | - |1460| - pF
= z
Crss Reverse Transfer Capacitance - 1.3 -
Q, Total Gate Charge - 37 -
Vps =320V, Iy = 11 A,
Qg Gate Source Charge Ve~ 10V T,=25°C | - 12 - nC
Qg Gate Drain (Miller) Charge e - 1s | -
. T,=25°C | - 65 -
toion Turn-on Delay Time ns
Ty, =125°C| - 65 -
N T,=25°C | - 70 -
t, Current Rise Time ns
Ty, =125°C| - 65 -
t Turn-Off Delay Ti Ty=25°C| - | 95 | -
urn- elay Time i itchi ns
dloff) Inductive Switching T, =125°C| - | 10| -
Vs =300V, Iy =11 A, T osc 20
t; Current Fall Time Ves =10V, Rg =33 Q v ns
Ty, =125°C| - 30 -
T,=25°C| - |026| -
E., Turn-on Energy per Pulse mJ
Ty =125°C| - 1035 -
T,=25°C| - |005] -
Eo Turn-off Energy per Pulse mJ
Ty =125°C| - 1006 | -
Rin sc Thermal Resistance, junction-to-case - - - 10.95 | K/W
Rin, o Thermal Resistance, junction-to-heatsink With Heatsink Compound, IXYSTest Setup | - | 13 | - | K/W
Source-Drain Diode of MOSFET T
. . Value i
Symbol Characteristics Conditions - Unit
Min. | Typ. | Max.
Vsp Forward Voltage Drop le=24A,Vyg=0V Ty =25°C| - 1.0 1.4 %
t, Reverse Recovery Time - 145 - ns
B l.=12 AV, =100V,
Q,, Reverse Recovery Charge (Intrinsic Diode) . Ty =25°C| - 0.89 - ucC
~di./dt = 100 A/ps,
I Reverse Recovery Current - 12 - A
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MXB12R600DPHFC

HiPerDynFRED D (Data for Series Connection)

Si MOSFET Datasheet

Symbol Characteristi Conditi Value Unit
onditions ni
ymbo aracteristics Min. | Typ. | Max.
Vasm Max. Non-repetitive Reverse Blocking Voltage - - - 1600
(o Max. Repetitive Reverse Blocking Voltage Ty, =25°C - - | 600
T, =25°C - - 1 UA
[ Reverse Current Ve =Viaau
Ty, =150°C| - - 10.08| mA
[e=11A - - 1230
T, =25°C \Y
[r=20A - - 1260
Ve Forward Voltage
[e=11A - - | 176
Ty, = 160°C \Y
[r=20A - - 1210
To=25°C - - 22
leay Average Forward Current To=90°C Regtingglar, Ty, =150°C| - - 13 A
To=110°C - - 9.5
les To=25°C - - 27
[ Forward Current Based on max. Vg, and r; Te=90°C - - 15 A
le0 To=110°C - - M
lespn Non-repetitive Max Forward Surge Current t =10 ms, (560 Hz), sine T,, =45°C - - 150
Ty, =90°C - - | 1.68
Veo Threshold Voltage lL=1TA S
For Power Loss Ty, =125°C| - - 152
Calculation T, =90°C | - — 1308 ma
e Slope Resistance lL=1TA
Ty, =125°C| - - | 31.8 | mQ
di/dt Rate of Change of Current - 150 - | Alus
Q,. Reverse Recovery Charge Vpg =300V, Iy =11A - 1018 - uc
Gate Drive of MOSFET T
= ° - . - A
[ Reverse Recovery Current Vs = 0/10V Ty, =125°C 5.9
t, Reverse Recovery Time Rs=320 - 60 - ns
E. Reverse Recovery Energy - 4.2 - uJ
Rin i Thermal Resistance, junction-to-case - - - 2 K/W
Rin, un Thermal Resistance, junction-to-heatsink With Heatsink Compound, IXYS Test Setup - 2.5 - | K/W
Package i4-Pac
Symbol Characteristi Conditi Value Unit
onditions ni
ymbo aracteristics Min. | Typ. | Max.
s RMS Current - - - 70 A
Ty, Virtual Junction Temperature - -40 | - 150 | °C
Top Operation Temperature - -40 | - 125 | °C
T Storage Temperature - -40 | - 150 | °C
Fe Mounting Force with Clip - 20 - 120 N
d sopinop Creepage Distance on Surface - 1.7 - - mm
d spmyapn Striking Distance through air - 5.1 - - mm
50/60 Hz, lgo, < T MA, t =1 min - 12500 -
VisoL Isolation Voltage
50/60 Hz, lgo, < TMA, t=1s - 3000 -
W Weight - 9 - g
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MXB12R600DPHFC

Si MOSFET Datasheet

MOSFET T
Fig. 1. Drain Source Breakdown Voltage Vpss vs. Fig. 2. Typical Transfer Characteristics
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Fig. 3. Typical Output Charactertistics (T, = 25°) Fig. 4. Typical Output Characteristics (Ty, = 125°C)
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MXB12R600DPHFC Si MOSFET Datasheet
MOSFET T
Fig. 7. Source Current Ig vs. Source Drain Voltage Vgp Fig. 8. Typical Gate Charge
(Body Diode)
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Fig. 9. Typical Turn-on Energy and Switching Times Fig. 10. Typical Turn-off Energy and Switching Times
vs.Temperature, Inductive Switching on Diode D vs. Temperature, Inductive Switching of Diode D
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Fig. 11. Typical Turn-on Energy and Switching Times Fig. 12. Typical Turn-off Energy and Switching Times
vs. Gate Resistance, Inductive Switching vs. Gate Resistance, Inductive Switching
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MXB12R600DPHFC
MOSFET T

Si MOSFET Datasheet

Fig. 13. Typical Turn-on Energy and Swtiching Times
vs. Drain Current, Inductive Switching
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Fig. 14. Typical Turn-off Energy and Switching Times
vs. Drain Current, Inductive Switching
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Fig. 15. Typical Turn-on Energy and Switching Times
vs. Drain Current, Inductive Switching

Fig. 16. Typical Turn-off Energy and Switching Times
vs. Drain-current, Inductive Switching
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MXB12R600DPHFC Si MOSFET Datasheet

Diode D
Fig. 18. Reverse Recovery Energy E,. and Charge Q,, Fig. 19. Reverse Recovery Current |,,,,, and
vs. Forward Current Reverse Recovery Time t,, vs. Forward Current
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Fig. 20. Reverse Recovery Current Energy E,, and Fig. 21. Reverse Recovery Current |, and
Charge Q,, vs. Commutation di/dt Reverse Recovery Time t,, vs. Commutation di/dt
5 ‘ 0.5 8 : 160
M Tw = 125°C 330 100 Q \ Tvs = 125°C
4l V=300V 04 7 Vg =300V 140
| r=T1A \ le=11A
6 120
3 03 —~
< 680 = < \ 330 )
< P = . b = 100 =
i E. g _E / S
2 Q 30| 02
10006 | 4 N 80
o | 1000le—T 680 o1 - %Q< .
3 — 60
100 Q 330
0 0.0 2 40
40 60 80 100 120 140 160 40 60 30 100 120 140 160
dig/dt (A/ps) dig/dt (A/us)
Fig. 22. Typical Forward Characteristics Fig. 23. Typical Transient Thermal Impedance
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MXB12R600DPHFC Si MOSFET Datasheet

Part Outline Drawing (i4-Pac)

f—— E — &I;’Af ——E1—— gl Symbol Inches Millimeters
'5 TP C T Min. Typical Max. Min. Typical Max
S+ : r A 0.190 - 0.205 4.83 - 5.21
D3 D1 Al 0.102 - 0.118 | 259 - 3.00
L A2 0.046 - 0.085 117 - 2.16
B = b 0.045 - 0.055 1.14 - 1.40
- b2 | 0.058 - 0.068 | 147 - 173
b4 0.100 - 0.110 2.54 - 2.79
c 0.020 - 0.029 0.51 - 0.74
D 0.819 - 0.840 20.80 - 21.34
D1 0.590 - 0.620 14.99 - 15.75
- L_C l v D2 0.065 - 0.080 1.65 - 2.03
4x(e] ] Bx b 4x b2 i D3 0.799 - 0.815 20.30 - 20.70
b4 A1 E 0.770 - 0.799 | 19.56 - 20.29
E1 0.660 - 0.690 16.76 - 1753
0.150 BSC 3.81 BSC
0.780 - 0.840 19.81 - 21.34
L1 0.083 - 0.102 2.1 - 2.59
NOTE Q 0.210 - 0.244 5.33 - 6.20
The co.nvex bow of substrate is typ. < 0.05 mm over plastic surface i 0.100 - 0.180 254 - 457
level of device bottom side W - - 0.004 - - 0.10
Part Number and Marking
UL \ M = MOSFET
X = X-Class HipPerFET
ﬂ O O E B = 2 Gen
Logo IIXYS \ 12 = Current Rating (A)
Part Number ISOPLUS® i = Boost
600 = Reverse Voltage (V)
XXX XXX XXX ) )
Date Code DPH = HiPerDynFRED (Diode)
VW/Z O 1234 FC = i4-Pac (5)
Location
Lot Number /H\ j\ j\l{ MM
Ordering Information
Ordering Part Number Marking on Product Delivering Mode Base Quantity Ordering Code
Standard MXB12R600DPHFC MXB12R600DPHFC Tube 25 MXB12R600DPHFC

Disclaimer Notice

Information furnished is believed to be accurate and reliable. However, users should independently I- - °
evaluate thg suitability of and test each p.roduct selgcteq for their own applications. Littelfuse products -II x I S Part of: % I_Itte"use
are not designed for, and may not be used in, all applications.

Read complete Disclaimer Notice at http://www.littelfuse.com/disclaimer-electronics.

Expertise Applied | Answers Delivered

© 2023 Littelfuse, Inc.

] ®
I- 8 Specifications are subject to change without notice.
% Ittelfuse Revised: XZ 05/05/2023



