HMM40NG65T

H%Iﬂ&?—lﬁgflﬁ MOSFET - SiC Power,Single N-Channel
www.hmpowersemi.com 650V,60 mQ,40A

HMM 40 N 6 5T V@BRDSS|  RDS(on) Ip MAX

650 V 60 mQ 99 A

Features

® Typ. RDS(on) = 60 mQ

® Ultra Low Gate Charge (QG(tot) = 46 nC)

® Capacitance (Coss = 80 pF)

® 100% UIL Tested
Typical Applications

e UPS

e DC/DC Converter

® EV charging

® Solar PV inverters

N-CHANNEL MOSFET TO-247-3L MARKING DIAGRAM
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Maximum Ratings (Ty = 25°C unless otherwise noted)

Parameter Symbol Test Conditions Value Unit
Drain-Source Voltage VDSS Ty=-55..175°C; Tc=25°C 650 \%
Gate-Source Voltage VGSs Under transient events < 100 ns -8119 Vv
Recommended Tum on Gate-Source Voltage VGS, on 15 Vv
Recommended Tum off Gate-Source Voltage VGS, off Te<175°C -4 \

Tc=25C 40 A
Continuous DC Drain Current for Ring-c, max) IDDC Ves=15V

Tc=100°C 20 A
Pulsed Drain Current,Pulse width tr limited by Tjmax IDM Ves =18V, Tc= 25°C 99 A
Power Dissipation Ptot Tc=25°C,T=175°C 150 W
Operating Junction and Storage Temperature Range TJ, Tstg -40 to +175 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device
functionality should not be assumed, damage may occur and reliability may be affected.
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Thermal Resistance Maximum Ratings

Parameter Symbol Value Unit
Junction-to-Case (Note 1) ReJc 0.99 °C/W
Junction-to-Ambient (Note 2) ReJA 40 °C/W

1.The entire application environment impacts the thermal resistance values shown, they are not constants and are only valid for the particular
conditions noted.
2.Repetitive rating, limited by max junction temperature

Static Electrical Characteristics

Parameter Test Conditions
Drain-Source Breakdown Voltage V(BR)DSS | Ves=0V, b= 100 uA 650 \
Zero Gate Voltage Drain Current IDSS Ves=0V, Vos =650V T,=25°C 1 50 pA
Ty=25°C 10
Forward Transconductance Ors Vbs =20V, Ib=13.2A S
Ty=175°C 9
Ty=25°C 42 60 80
Drain-Source On-State Resistance RDS(on) Ves=15V, Ib=13.2A mQ
Ty=175°C 81
T,=25°C 1.8 23 3.6
Gate Threshold Voltage VGS(th) Ves = Vps, Ib =5 mA \Y%
T,=175°C 1.9
Gate-Source Leakage Current IGSS Ves=15V, Vos =0V 10 250 nA
Input Capacitance Ciss 1020
Output Capacitance Coss VGs =0V, Vps =600V, 80 pF
Reverse TransferCapacitance CRSS f=1MHz, Vac =25 mV 9
Coss Stored Energy Eoss 15 uJ
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Dynamic Electrical Characteristics

Parameter Symbol Test Conditions Typ Unit
o Vgs=-4/15V,
T(;’;‘(;}?B;(‘;“:)Ch'"g Energy EON Vs =400V Ip = 132A, Ty=175°C 110
Raext)=2.5 O, L=135uH N
L Vgs=4/15V,
Tum-On Switching Energy EOFF Vs =400V,Ip = 132A, T)=175°C 22

Body Diode
(Body Diode) Ra(ex) =2.5 Q, L=135uH

Ves=-4/15V,Vps=400V,Ip =13.2A,

Tum-On Delay Time td(on) Ra(ext)=2.5 Q, L=135uH,Timing relative to | Ts=25°C 9 ns
Vos Inductive load

Ves=-4/15V,Vps=400V,Ip =13.2A,

Rise Time tr RaGexty=2.5 Q, L=135uH,Timing relative to | Ty=25°C 20 ns
Vs Inductive load

Ves=-4/15V,Vps=400V,Ip =13.2A,
Tum-Off Delay Time td(off) Ra(exty=2.5 Q, L=135uH,Timing relative to | Ty=25°C 17 ns
Vbs Inductive load

Ves=4/15V,Vps=400V,Ip =13.2A,
Fall Time tf Ra(exty=2.5 O, L=135uH,Timing relative to | Ts=25°C 8 ns
Vbs Inductive load

Total Gate Charge QG(tot) 46
Ves=4/15V,

Gate-Source Charge QGs Vbs=400V,Ip=13.2A, 14 nC
Per IEC60747-8-4

Gate-Drain Charge QGD 14

Internal Gate Resistance RG,int f=1MHz, Vac =25 mV 3 Q

Reverse Diode Characteristic

Parameter Symbol Test Conditions Typ Unit
Ty=25°C 5.1

Drain-Source Reverse Voltage VsD Ves=-4V,lsp=6.6 A \%
Ty=175°C 4.8

Continuous Reverse Drain Current for Ring, magy Isbc Ves=-4V T.=25°C Ty=25°C 40 A

Peak Reverse Drain Current ISM }I./Jani: -4V, T,= 25°C,Pulse width t> limited by 99 A

Reverse Recovery Time tRR 29 ns

Reverse Recovery Charge QRR Vs =4V, lso=132A, Vr =400V, 181 nC

dls/dt =750 Alus, Ty=175°C
Peak Reverse Recovery Current IRRM 9 A

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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Typical Performance
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Typical Performance
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Typical Performance

s 1 N
o Limited by Roson
L‘; X _E_ . 1ps
oF B 1000 A AN |
5 & P i
g - \
£ € 1
] @
- = 100 =
g 3
E 1.00
= 100E-3 1 e mmmmmmaae g -
8 3
] =
= £
.% S 0.10
[ Conditions:
3 T.=25°C
SinglaPul D=8,
10E-3 i Parameter: f,
0.01
1E-6 10E-6 100E-6 " 1:?51 10€-3 100E-3 1 it 1 it 728 s
. . ¥ . Drain-Source Voltage, Vq. (V.
Figure 19. Transient thermal impedance 3ge, Vos (V)
(junction - case) Figure 20. Safe operating area
250 . . - , 200 T pemmmmmq == : - )
Conditions: : i H Conditions: L i 4 | 1 |
T,=25°C i i i 180 {ts=132a ; j . i3 ;
Vpp = 400V ! [ I Vpp =400V
1 |is=13.2A ) } 1lRgem =250 L d-
200 Vi = -4V/+15 V Erors ; ! 160 Ty avisis v
L=135 uH i i 120 4{L=135pH S s
| i
— i i = | Erowal
2 150 - e e I N S, L ot |
a i | £ oo | "] __________,,--j_sm
F. ‘ 1 : : 2 | B IR
& i ] | ! o o —_— . s Sl e
;: 100 H = 1 = 80 = 4
- — E E ,L_‘ o E g with diode
‘E | i ‘Eso. = oy ol i B T B
Eon | = : | | :
50 J ! 20 1 | P by 1
L — | i Eqgy with diode
_______4_._.—-—-'_'_ | | i el — ——— —— — — —— — g
v ! ! : 2
0 . + ; i 0
0 5 10 15 20 25 0 25 50 75 100 125 150 175 200
External Gate Resistor RG(ext) (Ohms) Junction Temperature, T, (°C)
Figure 21. Clamped inductive switching energy vs. Rs(ext) Figure 22. Clamped inductive switching energy vs. temperature
50 4= . -
Conditions:
T,=25°C
Vpp = 400V
40 4{1s=1324
Vs = -4V/+15 V
iy
_
I
a
E
=
an
=
-£=
2
2
wy
15 20 25
External Gate Resistor RG(ext) (Ohms)
Figure 23. Switching times vs. Rg(ext)

7 Rev1.0G-2024



I I_'_T( \J7 \E
%%m{fw:’?”ﬁ HMMA40NG65T

Package Marking And Ordering Information

Part Number Top Marking Package Packing Method Reel Size Tape Width Quantity
TO-247 .

HMM40N65T HMM40NB5T XXXX Tube N/A N/A 30 Units
Long Lead

Package Dimensions: TO-247-3

i = Inches Millimeters
aull PREr R E g POS
Pl i > FHEED Min Max Min Max
1 - A .190 205 4.83 5.21
_ﬂ: ___l 14 2 _4 ”‘ Al .090 100 2.29 2.54
N l ‘{Ef'r'_ @ A2 075 085 1.91 2.16
=5 I._.J L '( / | b 042 052 1.07 133
\ 7 i ' b1 .075 095 1.91 2.41
— b2 075 085 191 2.16
, . R b3 .113 133 2.87 3.38
1 (I : ba 113 123 287 313
- =TI c .022 027 0.55 0.68
t_ | ! ] ‘ J D 819 831 20.80 21.10
i I | D1 640 695 16.25 17.65
ol D2 037 049 0.5 1.25
T i (il E 620 635 15.75 16.13
1.l I E1 .516 557 13.10 14.15
| | || E2 .145 201 3.68 5.10
I [l + v vV E3 039 075 1.00 1.90
—Hifp— B e E4 487 529 12.38 1343
' 2| [ 63/b4 e 214 BSC 5.44 BSC
3 3

L 780 800 19.81 20.32
L1 161 173 4.10 4.40
op 138 144 351 3.65
T o~ A=~ Pinout Information: Q 216 236 5.49 6.00
]M s 238 248 6.04 6.30
_— * Pinl = Gate T 8" 11° 8° 11°

® Pin 2, 4 = Drain u 9° 11° 9® 11°

Vet “bw ®* Pin 3 = Source v 2* 8* 2° i
W 2° 8° 2° 8*
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