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N-channel 800 V, 0.8 Q typ., 6 A Zener-protected SuperMESH™ 5
Power MOSFET in TO-220FP and I°PAKFP packages

Datasheet — preliminary data

Features

Order codes | Vps |Rpspnmax.| Ip ProT

STF8N80K5
STFISBN80OK5

800 V 0.95 Q 6A | 25W

o Worldwide best FOM (figure of merit)
e Ultra low gate charge
¢ 100% avalanche tested

TO-220FP I’PAKFP (TO-281) e Zener-protected
Applications
Figure 1. Internal schematic diagram * Switching applications
o Description

These N-channel Zener-protected Power
MOSFETSs are designed using ST’s revolutionary

%} avalanche-rugged very high voltage

£y
Iy

SuperMESH™ 5 technology, based on an
innovative proprietary vertical structure. The
result is a dramatic reduction in on-resistance,
and ultra-low gate charge for applications which
require superior power density and high

& efficiency.
SG3)
AMO01476v1
Table 1. Device summary
Order codes Marking Package Packaging
STF8N80K5 TO-220FP
8N80OK5 Tube

STFISN8OK5 [PPAKFP (TO-281)
March 2013 DoclD024419 Rev 2 1/15
This is preliminary information on a new product now in development or undergoing evaluation. Details are subject to Www.st.com

change without notice.


http://www.st.com
user
新建印章


Contents STF8N8OKS5, STFISN80OKS

Contents

1 Electrical ratings . ... 3

2 Electrical characteristics ...... ... e 4
2.1 Electrical characteristics (curves) . ... ... .. . . . i 6

3 TeSt CIFCUITS . 9

4 Package mechanicaldata . ............ ... ... ... ... . ... 10

5 Revision NiStory ... .. 14

2/15 DoclD024419 Rev 2 G’




STF8N8OKS5, STFISBN80OKS5 Electrical ratings

1 Electrical ratings

Table 2. Absolute maximum ratings

Symbol Parameter Value Unit
Vas Gate-source voltage +30
I Drain current T = 25 °C 6 (1 A
Io Drain current Tg = 100 °C 4 A
Iom @ | Drain current (pulsed) 24 (1) A
ProT Total dissipation at Tc = 25 °C 25 W
" @) Max current during repetitive or single > A

pulse avalanche

@) Single pulse avalanche energy

114 mJ
(Starting TJ =25 °C, ID=|AS' VDD= 50 V)

Insulation withstand voltage (RMS) from
Viso all three leads to external heat sink 2500 \Y

(t=1 5;Tc=25 °C)

dv/dt ©) | Peak diode recovery voltage slope 4.5 V/ns
dv/dt ® | MOSFET dv/dt ruggedness 50 Vins
Tj Operating junction temperature °C
-55 to 150
Tstg Storage temperature °C

1. Limited by package.

2. Pulse width limited by safe operating area.

3. Pulse width limited by T jyax.

4. Starting T =25 °C, Ip=las, Vpp=50 V

5. Igp < 6A,di/dt < 100 Alus, Vpg(peak) < V(BR)DSS
6. Vpg<640V

Table 3. Thermal data

Symbol Parameter Value Unit
Rihjcase | Thermal resistance junction-case max. 5 °C/W
Rihj-amb | Thermal resistance junction-amb max. 62.5 °C/W

G’ DoclD024419 Rev 2 3/15




Electrical characteristics

STF8NB8OKS5, STFISN8OKS5
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Electrical characteristics

(Tcase = 25 °C unless otherwise specified)

Table 4. On/off states

|
GSS | (Vpg =0)

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
V(erioss \I/D(;ﬁiang-:ource breakdown Ip=1mA, Vgg=0 800 Vv
Ibss Zero gate voltage drain Vps =800V, 1 HA
current (Vgs = 0) Vpg = 800 V, Te=125 °C 50 | pA

Gate body leakage current Vag =420V £10 | pA

Vasin) | Gate threshold voltage Vps=Vgs, Ip=100 pA 3 4 5 \
Static drain-source on-
Rbs(on) resistaNDs Vgs=10V,Ip=3 A 08 | 095 | Q
Table 5. Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Ciss Input capacitance - 450 - pF
Coss | Output capacitance Vps =100 V, =1 MHz, Vgg=0| 50 - pF
Reverse transfer
Cros capacitance i i i PF
1y | Equivalent capacitance time
Co"” related N a4 N PF
: - VG3=O, VDs=0t0640V
c...@ Equivalent capacitance i o4 c oF
oen) " | energy related
Rg Intrinsic gate resistance f=1 MHz open drain - 6 - Q
Qg Total gate charge Vpp=640V, Ip=6 A - 16.5 - nC
Qgs Gate-source charge Vgs =10V - 3.2 3 nC
Qq¢ | Gate-drain charge (see Figure 16) - 11 - nC

Vpg increases from 0 to 80% Vpgg

. Time related is defined as a constant equivalent capacitance giving the same charging time as Cygg When

Energy related is defined as a constant equivalent capacitance giving the same stored energy as Cygg

when Vpg increases from 0 to 80% Vpgg

DoclD024419 Rev 2




STF8NB8OKS5, STFISN80OKS

Electrical characteristics

Table 6. Switching times
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
tyon) | Turn-on delay time - 12 - ns
t, Rise time \ézt;: 7422‘? \\;G:: g O: 14 . ns
tyofp | Turn-off delay time (see Figure 18) 32 - ns
t Fall time 20 - ns
Table 7. Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Isp Source-drain current c 6 A
Ispm Source-drain current (pulsed) 24 A
Vgp(" | Forward on voltage Isp= 6 A, Vgg=0 - 15 | V
t Reverse recovery time lsp= 6 A, Vpp= 60 V - 300 ns
Qy Reverse recovery charge di/dt = 100 A/us, 3 ucC
IRRM Reverse recovery current (see Figure 17) 20 A
ty Reverse recovery time Isp=6 A, Vpp=60 V - 415 ns
Q. Reverse recovery charge _?_}f:zéoo%”'\/“s’ " 3.8 uC
Irrm | Reverse recovery current (see Figure 17) - 18 A
1. Pulsed: pulse duration = 300us, duty cycle 1.5%
Table 8. Gate-source Zener diode

Symbol Parameter Test conditions Min | Typ. | Max. | Unit
VieRr)aso | Gate-source breakdown voltage | Igs = + TmA, Ip=0 30 3 - Vv

The built-in back-to-back Zener diodes have been specifically designed to enhance not only
the device’s ESD capability, but also to make them capable of safely absorbing any voltage
transients that may occasionally be applied from gate to source. In this respect, the Zener
voltage is appropriate to achieve efficient and cost-effective protection of device integrity.

The integrated Zener diodes thus eliminate the need for external components.

S7
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Electrical characteristics

STF8NB8OKS5, STFISN8OKS5

2.1 Electrical characteristics (curves)
Figure 2. Safe operating area Figure 3. Thermal impedance
Ip AM15631v1 K ‘3‘3209“’.
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Figure 4. Output characteristics Figure 5. Transfer characteristics
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Figure 6. Gate charge vs gate-source voltage Figure 7. Static drain-source on-resistance
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STF8NB8OKS5, STFISN80OKS

Electrical characteristics

Figure 8. Capacitance variations

Figure 9. Output capacitance stored energy
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Figure 10. Normalized gate threshold voltage

Figure 11. Normalized on-resistance vs.

VS. temperature temperature
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Figure 12. Drain-source diode forward
characteristics

Figure 13. Normalized Vpg vS. temperature
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Electrical characteristics STF8N80K5, STFISBN8OK5

Figure 14. Maximum avalanche energy vs.
starting T,
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Test circuits

3

Test circuits

Figure 15. Switching times test circuit for
resistive load

Figure 16. Gate charge test circuit
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Figure 17. Test circuit for inductive load
switching and diode recovery times

Figure 18. Unclamped inductive load test circuit
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Figure 19. Unclamped inductive waveform Figure 20. Switching time waveform
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Package mechanical data STF8N8O0OKS5, STFIBN80OK5

4 Package mechanical data

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

10/15 DoclD024419 Rev 2 G’
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STF8NB8OKS5, STFISN80OKS

Package mechanical data

Table 9. TO-220FP mechanical data

mm
Dim
Min. Typ. Max.
A 4.4 4.6
B 2.5 2.7
D 2.5 2.75
E 0.45 0.7
F 0.75 1
F1 1.15 1.70
F2 1.15 1.70
G 4.95 5.2
G1 2.4 2.7
H 10 10.4
L2 16
L3 28.6 30.6
L4 9.8 10.6
L5 29 3.6
L6 15.9 16.4
L7 9 9.3
Dia 3 3.2

DoclD024419 Rev 2
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Package mechanical data STF8N8O0OKS5, STFIBN80OK5

Figure 21. TO-220FP drawing
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STF8NB0OKS5, STFIBN80OKS5 Package mechanical data

Table 10. I’PAKFP (TO-281) mechanical data

mm
Dim.

Min. Typ. Max.

4.40 4.60

2.50 2.70

2.50 2.75

D1 0.65 0.85

E 0.45 0.70

0.75 1.00

F1 1.20

4.95 - 5.20

H 10.00 10.40

L1 21.00 23.00

L2 13.20 14.10

L3 10.55 10.85

L4 2.70 3.20

L5 0.85 1.25

L6 7.30 7.50

Figure 22. I’PAKFP (TO-281) drawing
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Revision history

STF8N8OKS5, STFISN80OKS
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Revision history

Table 11. Document revision history

Date Revision Changes
First release. Part numbers previously included in datasheet
25-Mar-2012 1 DMO00062075
27-Mar-2013 2 Added: MOSFET dv/dt ruggedness on Table 2
DoclD024419 Rev 2 Lys
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