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STD5NM60
STB8NM60 - STPS8NM60

N-channel 650 V@Tjmax, 0.9 Q, 8 A MDmesh™ Power MOSFET
TO-220, TO-220FP, D°PAK, DPAK, IPAK

Features

Type Vbss | Rbsen) | Ip Pw
STD5NM60 650 V <1Q 5A 96 W
STD5NM60-1 650 V <1Q 5A 96 W
STB8NM60 650 V <1Q 5A 100 W
STP8NM60 650 V <1Q 8A 100 W
STP8NM6OFP | 650V | <1Q [8AM] 30w
m 100% avalanche tested
m High dv/dt and avalanche capabilities
m Low input capacitance and gate charge
m Low gate input resistance

App"cation Figure 1. Internal schematic diagram
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Description

The MDmesh™ is a new revolutionary Power ]

MOSFET technology that associates the multiple (1) s

drain process with the company’s PowerMESH™ H

horizontal layout. The resulting product has an

outstanding low on-resistance, impressively high

dv/dt and excellent avalanche characteristics. The s((>3)

adoption of the company’s proprietary strip

technique yields overall dynamic performance SC06140

that is significantly better than that of similar

competition’s products.

Table 1. Device summary
Order codes Marking Package Packaging
STD5NM60-1 D5NM60 IPAK Tube
STD5NM60T4 D5NM60 DPAK Tape & reel
STBB8NM60T4 B8NM60 D2PAK Tape & reel

STP8NM60 P8NM60 TO-220 Tube

STP8NM60FP P8NM60FP TO-220FP Tube
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Electrical ratings

STP8NM60, STD5NM60, STBSBNM60

Electrical ratings

Table 1.  Absolute maximum ratings
Value
Symbol Parameter TO-220 IPAK | Unit
TO-220FP
D2PAK DPAK
Vas Gate-source voltage +30 \'%
Ip Drain current (continuous) at Tg = 25 °C 8 g™ 5 A
I Drain current (continuous) at Tc=100 °C 5 5 (1) 3.4 (M A
lom®@ Drain current (pulsed) 32 32 20 ™M A
Prot Total dissipation at T = 25 °C 100 30 96 W
Derating factor 0.8 0.24 0.04 | W/°C
dv/dt® | Peak diode recovery voltage slope 15 V/ns
Insulation withstand voltage (RMS) from all
Viso three leads to external heat sink -- 2500 -- \Y
(t=1 s;T¢=25 °C)
T Operating junction temperature
! perating | P 5510 150 °C
Tstg Storage temperature
1. Limited only by maximum temperature allowed
Pulse width limited by safe operating area
Isp < 5 A, di/dt < 400 A/ps, Vpp = SO%V(BR)DSS
Table 2. Thermal resistance
Value
Symbol Parameter T0-220 | IPAK Unit
TO-220FP
D2PAK | DPAK
Rihj-case | Thermal resistance junction-case max 1.25 1.3 4.16 °C/W
Rihj-a Thermal resistance junction-ambient max 62.5 °C/wW
T, Maximum lead temperature for soldering 300 °C
purpose
Table 3. Avalanche data
Symbol Parameter Value Unit
Avalanche current, repetitive or not-repetitive
las R ) 25 A
(pulse width limited by Tj Max)
Single pulse avalanche ener
Eas gep & 200 mJ

(Starting Tj=25 °C, |D=|As, VDD=50 V)
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2 Electrical characteristics

(Tcase = 25 °C unless otherwise specified)

Table 4. On/off states

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Drain-source breakdown
V(BR)DSS voltage ID =250 UA, VGS= 0 600 \
| Zero gate voltage drain Vps = max rating, 1 HA
DSS | current (Vgg = 0) Vps = max rating @125 °C 10 | pA

Gate body leakage current

| Vgg =20V +100 nA
GSS (Vps = 0) GS
Vas(th) | Gate threshold voltage Vps = Vgs: Ip = 250 pA 3 4 5 v
Static drain-source on
R Vgs=10V, Ip=25A
DS(on) | resistance Gs= 10V 1p=2.5 0.9 ! Q
Table 5. Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vpg =1 x R ,
s Forward transconductance DS = Dlon) ™ 7IDS(on)max 2.4 S
Ib=25A
Ciss Input capacne.lnce 400 pF
Coss | Output capacitance Vps =25V, f=1 MHz, 100 oF
c Reverse transfer Ves=0
rss . 10 pF
capacitance
C (1) | Equivalent output Viaez0 Ve = 480 V
osseq . capacitance 6s=0, Vpg =0 to 480 50 pF
Qg | Total gate charge Vpp=400V,Ip=5A 13 18 nC
Qgs Gate-source charge Vgs=10V 5 nC
Qqgq | Gate-drain charge 6 nC

1. Coss eq. is defined as a constant equivalent capacitance giving the same charging time as C,gs When Vpg
increases from 0 to 80% Vpgs




Electrical characteristics STP8NM60, STD5NM60, STBSNM60

Table 6. Switching times

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
t } .
d(ton) 'IF"L.Jrn :n delay time Vpp= 300 V, Ip= 2.5 A, 13 ns
ise time ns
' . Rg= 4.7 Q, Vgg=10 V

taefm | Turn-off delay time 23 ns
t; Fall time 10 ns

t . . .
r(voff) | Off-voltage rise time Vpp= 480V, Ip= 5 A, 7 ns
t Fall time Bc 47 0. Vaael0V 10 ns
tc Cross-over time G= /25 Vas= 17 ns

Table 7.  Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit

Isp Source-drain current 8 A
lspm! | Source-drain current (pulsed) 32 A
Vgp® | Forward on voltage Isp = 5A, Vgg=0 15 | V
tr Reverse recovery time Isp=5A, Vpp=100V 300 ns
Q Reverse recovery charge di/dt = 100 A/ps, 1.95 uC
lrrm | Reverse recovery current 13 A
by Reverse recovery time Isp=5A,Vpp=100V 445 ns
Qy Reverse recovery charge di/dt = 100 A/ps, 3.00 uc
lRRM Reverse recovery current Tj=150 °C 13.5 A

Pulse width limited by safe operating area
2. Pulsed: pulse duration=300ps, 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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