WaAtek WTM40N65FTL

Incorporated N-Channel Super Junction MOSFET

Features Pin Description
e 650V Super-junction MOSFET ) o
. Pin Description
¢ Ultra fast body diode: trr=202ns(typ.) ) Gate(G)
e Low drain-source On-resistance: Rpson=0.099Q 2.3,4,5,6,7,8 | Source(S)
(Max.) 9 Drain(D)
¢ 100% avalanche tested
¢ RoHS compliant device
Ordering Information
Part Number Marking Package Simplified Outline Symbol

9

WTM40N65FTL | WPM 40N65FTL XXX YYWW TOLL-8L ﬁ b

Marking Information

} WPM H TOLL
AON65FTL
XXX YYWW
TPy
Absolute maximum ratings (1c=25°C unless otherwise noted)

Characteristic Symbol Rating Unit

Drain-source voltage Vbss 650 \
Gate-source voltage Vass +30 \
Drain current (DC) (Nete 1) Io 1c725°C 49 A
T.=100°C 25 A

Drain current (Pulsed) Nete ) lom 160 A
Single pulsed avalanche energy MNete2) Eas 470 mJ
Repetitive avalanche current Note 1) IaR 9 A
Repetitive avalanche energy MNete ) Ear 2.3 mJ
Power dissipation Pp 230 w
Diode dv/dt ruggedness (Note3) dv/dt 50 V/ns
MOSFET dv/dt ruggedness (Note4) dv/dt 50 V/ns
Junction temperature T, 150 °C
Storage temperature range Tstg -55~150 °C
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WaMtek WTM40N65FTL

Incorporated N-Channel Super Junction MOSFET

Thermal Characteristics

Characteristic Symbol Rating Unit
Thermal resistance, junction to case Rin(-c) Max. 0.543
°C/W
Thermal resistance, junction to ambient Rin-a) Max. 50

Electrical Characteristics (Tc=25°C unless otherwise noted)

Characteristic Symbol Test Condition Min. | Typ. | Max. Unit
Drain-source breakdown voltage BVpss | Ip=250uA, Vgs=0 650 - - \%
Gate threshold voltage Vasiin) I0=250uUA, Vps=Vgs 3 4 5 \Y
Drain-source cut-off current Ibss Vps=650V, Vgs=0V - - 10 uA
Gate leakage current lgss Vps=0V, Vgs=1£30V - - 1000 nA
Drain-source on-resistance Rosiony | Ves=10V, Ip=15.4A - 0.081 | 0.099 Q
Internal gate resistance Rq F=1MHz, open drain - 10 - Q
Input capacitance Ciss - 3596 -

. Vps=100V,
Output capacitance Coss V=0V, f=1MHz - 122 - pF
Reverse transfer capacitance Crss - 3.7 -
Turn-on delay time (Note %) ta(on) - 120 -
Rise time (Note 5) t, Vps=400V, - 80 - "
Turn-off delay time (Note 5) ta(of) Ip=15.4A, Rc=10Q - 165 -
Fall time (Note 5) t - 8.5 -
Total gate charge (Note 6) Qq - 74 -
Gate-source charge Nt 6) Qgs V=400V, - 26.5 - nC
Gate-drain charge (No¢©) Qqq Ves=10V, - 275 -
Ip=30.8A
Gate plateau voltage Not©6) Vpiateau - 7.2 - vV
Source-Drain Diode Ratings and Characteristics (Tc=25°C unless otherwise noted)

Characteristic Symbol Test Condition Min. | Typ. | Max. | Unit
Source current (DC) Is Integral reverse diode - - 40 A
Source current (Pulsed) Ism in the MOSFET - - 160 A
Forward voltage Vsp Vaes=0V, 1s=30.8A - - 1.5 V
Reverse recovery time (Note 5.6) te Is=15.4A, V=0V, - 200 ns
Reverse recovery charge (Note 5.6) Qn dls/dt=100A/us - 0.51 - uC

Note:
1. Calculated continuous current based on maximum allowable junction temperature
2. L=10mH, Ias=9A, Vpp=90V, Starting T,=25°C
3. 1s<9A, Vps<400V, dIs/dt<100A/us, T,=25°C
4. Vps=400V, T,=25°C
5. Guaranteed by design, not subject to production testing
6. Pulse test: Pulse width<300us, Duty cycle<2%
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Incorporated N-Channel Super Junction MOSFET

Typical Electrical Characteristics Curves

Fig. 1 Typical Output Characteristics Fig. 2 Typical Transfer Characteristics
100 1000
- | —
Top : Vgs =15V ——
90 | 10v ///;
8v / 100
30
- ! 6.5V —_ =
= " v / L 10 a4
o [=] > ;-
= 60 1 Bottom: 5.5V - y i "
¢ [ s 150°C S S
[ i
g —~ * Note : g 1 l \ L
a 40 / - S - 7 I
= 1.T.=25C p 25cc — / /f fl
i 30 | 2. 250us Pulse Test -E 0.1
S 5 7 !1" ;'k [ ¥ Note :
20 T LVp =10V
a8 0.01 / _./ ,./ 2. 250us Pulse Test
101 7 / 3.T,225°C
0 = 0.001 / Fil)
0 4 3 12 16 20 0 2 4 6 8 10
Drain - Source Voltage, Vs [V] Gate - Source Voltage, Vs [V]
Fig.3 On-Resistance Variation with Drain Current Fig. 4 Body Diode Forward Voltage Variation
and Gate Voltage with Source Current
140 100
/
/, %0 /
130 4 /
; / 80
P / — /
c <
5 // L 70
® yd 2 /
é 110 /// _E‘- 60 /
= g 100 Vg =10V /J g 50 /
o= S
z (3]
§ § 90 //'4\: 20V § 40 /
Jof [
o 5
a.’ 80 //// & 30 / 3 Note : ]
£ S ) ] 20 / 1.V =0V i
g 70 # Note: i / 2. 250us Pulse Test
= 25° 10 o
1.T,=25C 4 3.T,225°C
o+ _ 0 : ;
0 10 20 30 40 50 60 70 80 90 100 110 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
Drain Current, I, [A] Source - Drain Voltage, Vg, [V]
Fig. 5 Typical Capacitance Characteristics Fig. 6 Typical Total Gate Charge Characteristics
100000 12
) —— L 10 —
10000 — Gs | & yd
= 3
ey > 8 e
s 1000 g e
E BS \ = //
1] Oss
g 1004 \E — | £ /
] Ciss = Cgs + Cgd [Cds = shorted) s 3 y.
Q 2 4 i
Coss = Cds + Cgd A ]
Crss = Cgd \\ q" L / ¥ Note :
10 . N T J 11,=30.8A |
BﬁlN:lte : w 5 ﬁé_: (L] 2 2.V, = 400V
« Vgs = o | -
2. f=1MHz | | 8. Vg5 = 10V
1 0 + +
0.1 1 10 100 1000 0 8 16 24 32 40 48 56 64 712 80
Drain - Source Voltage, V¢ [V] Total Gate Charge, Q, [nC]

T a.—
Ver 1.53 3 www.wpmtek.com



wWaantek WTM40N65FTL

Incorporated N-Channel Super Junction MOSFET
Fig. 7 Breakdown Voltage Variation vs. Temperature Fig. 8 On-Resistance Variation vs. Temperature
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Fig. 12 Gate Charge Test Circuit & Waveform
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Incorporated N-Channel Super Junction MOSFET
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8. Package Dimensions ToLL-sL Package

WTMA40NGSFTL

N-Channel Super Junction MOSFET
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Svymbol Dimensions In Millimeters Svymbol Dimensions In Millimeters
y MIN. MAX. y MIN. MAX.
b 0.70 0.90 E3 8.50
b3 0.05 / H1 6.55 6.75
b6 3.00 3.20 L1 0.50 0.90
D1 10.98 11.18 L4 0.13 0.33
0 10°REF
D4 3.59
cce 0.20
ddd 0.25
E 9.80 10.00

WPMtek reserves the right to make changes to the product specification and data in this document without notice. WPMtek makes no warranty,
representation or guarantee regarding the suitability of its products for any particu lar purpose, nor does WPMtek assume any liability arising from the
application or use of any products or circuits, and specifically disclaims any and all liability, including without limitation special, consequential or
incidental damages. Any enquiry ,please write to sales@wpmtek.com for futher information.
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