l STD9NMG60ON
Yixin STFONM60ON, STPONM60ON

N-channel 600 V, 0.63 Q 6.5 A TO-220, TO-220FP, DPAK
MDmesh™ || Power MOSFET

Features
Vbss Rps(on)
Order codes (@Tjmax) max. Ip
STDINM60ON
STFINM60ON 650 V <0.745Q | 65A
STPONM6E0ON
m 100% avalanche tested
m Low input capacitance and gate charge
m Low gate input resistance DPAK
Application
Switching applications
Figure 1. Internal schematic diagram
Description
This series of devices is realized with the second D) O
generation of MDmesh™ technology. This
revolutionary Power MOSFET associates a new
vertical structure to the company’s strip layout to —
yield one of the world’s lowest on-resistance and €
gate charge. It is therefore suitable for the most G —
demanding high efficiency converters.
S@3) O
AMO01475v1
Table 1. Device summary
Order codes Marking Packages Packaging
STDONM60N DPAK Tape and reel
STFONM60ON 9NM60ON TO-220FP Tub
ube
STPONMG60ON TO-220
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STDO9NM60N, STFONM60ON, STPONM60ON Electrical ratings

1 Electrical ratings

Table 2. Absolute maximum ratings

Value
Symbol Parameter Unit
TO-220, DPAK | TO-220FP

Vps Drain-source voltage (Vgg = 0) 600 \
Vas Gate- source voltage +25 \
I Drain current (continuous) at T = 25 °C 6.5 6.5 (1) A
I Drain current (continuous) at T = 100 °C 4 4 (1) A
Ilom @ | Drain current (pulsed) 26 26 (1) A
Pror Total dissipation at T¢ = 25 °C 70 25 W

Insulation withstand voltage (RMS) from all
Viso three leads to external heat sink 2500 \
(t=1 s;Tc=25 °C)

dv/dt ®) | Peak diode recovery voltage slope 15 V/ns
Tstg Storage temperature - 55to 150 °C
T; Max. operating junction temperature 150 °C

1. Limited only by maximum temperature allowed
2. Pulse width limited by safe operating area
3. Igp < 6.5A,di/dt <400 A/ps, Vpp = 80% V(BR)DSS

Table 3. Thermal data

Value
Symbol Parameter Unit
DPAK | TO-220 | TO-220FP
Rihj-case | Thermal resistance junction-case max 1.79 5 °C/W
_ (1) | Thermal resistance junction-pcb minimum o
Rinj-peb footprint 50 cw
Rihj-amb | Thermal resistance junction-ambient max 62.5 °C/W
T, Maximum lead temperature for soldering 300 °C
purpose
1. When mounted on 1inch? FR-4 board, 2 oz Cu
Table 4. Avalanche characteristics
Symbol Parameter Value Unit

| Avalanche current, repetitive or not-repetitive o5 A
AR (pulse width limited by Tj Max) '

£ Single pulse avalanche energy 115 mJ
AS | (starting Tj =25 °C, Ip = g, Vpp = 50 V)
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STDINMG60N, STFONM60ON, STPONM6E0ON

2 Electrical characteristics

(Tcase = 25 °C unless otherwise specified)

Table 5. On/off states
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Drain-source
V Ip=1mA, Vgg=0 600 Vv
(BRIDSS | hreakdown voltage D GS
| Zero gate voltage Vpg = max rating 1 pA
DSS drain current (Vgg = 0) Vps = max rating, @125 °C 100 | pA
Gate-body leakage
| Vgg=+20V 100 | nA
GSS  lcurrent (Vps =0) Gs = *
Vas@n) | Gate threshold voltage Vps = Vgs, Ip = 250 pA 2 3 4 Vv
Static drain-source on
Rbs(on) resistance Vgs=10V,Ip=3.25A 0.63 |0.745| Q
Table 6. Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Input capacitance
G 452 F
C'SS Output capacitance Vps =50V, f=1MHz, - 30 - EF
0ss Reverse transfer Vgs=0
Crss ) 1.45 pF
capacitance
(1) | Equivalent output _ _ i i
COSS eq. catacitance VGS =0, VDS =0to480V 79 pF
Qq Total gate charge Vpp=480V,Ip=6.5A, 17.4 nC
Qgs Gate-source charge Vgs =10V, - 3 - nC
Qgq Gate-drain charge 9.7 nC
f=1 MHz Gate DC Bias=0
Ry Gate input resistance Test signal level=20 mV - 4.8 - Q
open drain

1. Cogs oq. is defined as a constant equivalent capacitance giving the same charging time as Cqg5 When VDS
increases from 0 to 80% Vpg.
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Electrical characteristics

Table 7. Switching times
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
t Turn-on delay time 28 ns
d(ton) Rise time ’ Vpp =480 V. Ip =6.5 A 23 ns
r , Rg=4.7QVgg=10V - -
ta(off) Turn-off delay time 52.5 ns
t Fall time 26.7 ns
Table 8. Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Isp Source-drain current 6.5 A
Ispm ! | Source-drain current (pulsed) 26 | A
Vgp @ | Forward on voltage Isp =6.5A, Vgg =0 - 16 | V
ter Reverse recovery time Isp = 6.5 A, di/dt = 100 A/ps 264 ns
Q Reverse recovery charge Vpp =60V - 1.9 pC
IRRM Reverse recovery current 14.6 A
ter Reverse recovery time Isp = 6.5 A, di/dt = 100 A/ps 324 ns
Qy Reverse recovery charge Vpp =60V, Tj=150°C - 23 pC
IRRM Reverse recovery current 14.2 A

1. Pulse width limited by safe operating area

2. Pulsed: Pulse duration = 300 ps, duty cycle 1.5%
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2.1 Electrical characteristics (curves)
Figure 2. Safe operating area for TO-220 Figure 3. Thermal impedance for TO-220
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Figure 4. Safe operating area for DPAK Figure 5. Thermal impedance for DPAK
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Figure 6. Safe operating area for TO-220FP  Figure 7. Thermal impedance for TO-220FP
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