cc- STHG6N95K5-2
’l life.augmented

N-channel 950 V, 1 Q typ., 6 A MDmesh™ K5
Power MOSFET in a H2PAK-2 package

Datasheet - production data

Features

Order code Vbs Rbs(n) max. Ip Pror

STH6N95K5-2 | 950 V 1.25Q 6A | 110W

. Industry’s lowest Rps(on) X area
e Industry’s best figure of merit (FoM)
e Ultra low gate charge
e 100% avalanche tested
H2PAK-2 e  Zener-protected
Applications
Figure 1: Internal schematic diagram *  Switching applications
D(TAB) .
o Description

This very high voltage N-channel Power
MOSFET is designed using MDmesh™ K5

H technology based on an innovative proprietary
G(1) J 4 vertical structure. The result is a dramatic

M reduction in on-resistance and ultra-low gate
y charge for applications requiring superior power
density and high efficiency.

d-D»

)
S(2, 3)
AM15557a.v3
Table 1: Device summary
Order code Marking Package Packaging
STH6N95K5-2 6N95K5 H2PAK-2 Tape and reel
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Electrical ratings

Table 2: Absolute maximum ratings

Symbol Parameter Value Unit
Vaes Gate-source voltage =30 \%
Ip Drain current at Tc = 25 °C 6 A
Ip Drain current at Tc = 100 °C 3.8 A
Iom® Drain current (pulsed) 24 A
Pror Total dissipation at Tc = 25 °C 110 \W
1ar® Max current during repetitive or single pulse avalanche 3 A
Eas® Single pulse avalanche energy 90 mJ
dv/dt® | Peak diode recovery voltage slope 4.5 Vins
dv/dt® | MOSFET dv/dt ruggedness 50 Vins
Tj Operating junction temperature
Tstg Storage temperature "o 10150 ©
Notes:
(Mpulse width limited by safe operating area.
@pulse width limited by Tjmax.
@)starting Tj = 25 °C, Ip = Ias, Vop = 50 V.
@isp < 6 A, dildt < 100 Alus, Vbs(peak) < V(BR)DSS.
®G)Vps< 760 V.
Table 3: Thermal data
Symbol Parameter Value Unit
Rihj-case Thermal resistance junction-case max 1.14 CAN
Rihj-pco™® Thermal resistance junction-pcb max 30
Notes:
(Mwhen mounted on 1 inch? FR-4 board, 2 oz Cu.
DoclD027383 Rev 3 3/17
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Electrical characteristics

Tc = 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 Ves =0V, Ip=1mA 950 \%
) Ves =0V, Vbs = 950 V 1 HA
| Zero gate voltage drain
RS current Ves =0V, Vps =950V, 50 UA
Tc=125°C
less Gate body leakage current | Vbs =0V, Vs =220V +10 | pA
Vesthy | Gate threshold voltage Vbs = Vgs, Ip = 100 pA 3 4 5 \%
Static drain-source on- _ _
Rbs(on) resistance Ves=10V,Ip=3 A 1 1.25 Q
Table 5: Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Ciss Input capacitance - 450 -
Coss Output capacitance Ves =0V, Vbs =100V, f=1MHz - 30 - pF
Coss Output capacitance - 1.6 -
Equivalent
Cowm® | capacitance, time- - 45 -
related
- Ves=0V, Vbos=0to 760 V pF
Equivalent
Coen® | capacitance, energy- - 19 -
related
Rs | Nuinsic gate f=1MHz, Io=0 A - |7 - Q
resistance
Qo | Total gate charge Voo =760V, Ib=6A Ves=10v |~ | 18 | -
Qgs Gate-source charge (see Figure 16: "Gate charge test - 3 - nC
Qud Gate-drain charge cireuit) - 7 -
Notes:

(MTime-related is defined as a constant equivalent capacitance giving the same charging time as Coss when Vps
increases from O to 80% Vpss.

@Energy-related is defined as a constant equivalent capacitance giving the same stored energy as Coss when
Vps increases from 0 to 80% Vpss.

Table 6: Switching times

Symbol Parameter Test conditions Min. Typ. Max. Unit
td(on) Turn-on delay time - 12 - ns
tr Rise time Vpob =475V, Ib = 3 A, - 12 - ns
td(off) Turn-off-delay time Rc=4.7Q,Ves=10V - 33 - ns
tr Fall time - 21 - ns

3
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Table 7: Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Isp Source-drain current - 6 A
Isom® | Source-drain current (pulsed) - 24 A
Vsp@ Forward on voltage Isb =6 A, Ves=0 - 1.6 \Y;
trr Reverse recovery time Isp=6 A, - 372 ns
Qrr Reverse recovery charge di/dt = 100 A/us - 4 uC
IRRM Reverse recovery current Voo =60 V - 22 A
trr Reverse recovery time Isp =6 A, - 522 ns
Qrr Reverse recovery charge di/dt = 100 A/us - 5 pc
IRRM Reverse recovery current Voo =60V, Tj =150 °C - 20 A
Notes:
(Mpulse width limited by safe operating area
@Pulsed: pulse duration = 300 ps, duty cycle 1.5%
Table 8: Gate-source Zener diode
Symbol | Parameter Test conditions Min. | Typ. | Max. | Unit
V@ereso | Gate-source breakdown voltage les =+ 1mA, Ip=0 30 - - \%

The built-in back-to-back Zener diodes have specifically been designed to enhance the
device's ESD capability. In this respect the Zener voltage is appropriate to achieve an

efficient and cost-effective intervention to protect the device's integrity. These integrated
Zener diodes thus avoid the usage of external components.
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Electrical characteristics (curves)

Figure 2: Safe operating area Figure 3: Thermal impedance
Iy GIPG220120151710ALS K CG20930
(A)
100us
-1
ims 10
Zh = k Rh‘»C[
10ms " tp/ T”
Yoos LT
=0.02
T=150°C 0.01 L=
T.=25°C SINGLE PULSE T
0.01 Single pulse 102
0.1 1 10 100 Vos(V) 105 104 10° 107 10T t(s)
Figure 4: Output characteristics Figure 5: Transfer characteristics
Iy AMO07108v1 I AMO7109v1
) VGS=10V )
12
8
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6
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Figure 6: Gate charge vs gate-source voltage Figure 7: Static drain-source on-resistance
Vs AMO7110vL Vo RDS(m) AMO7111v1
)| ) (Ohm)
12 700 1.03
1.01
10 600
0.99 V=10V
500
8 0.97
400
6 300 oo
0.93
4
200 0.91
2 100 0.89
0 0 0.87
0 2 4 6 8 10 12 14 Qg(nC) 05 10 15 20 25 3.0 1,(A)
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Figure 8: Capacitance variations
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Figure 9: Output capacitance stored energy
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Figure 10: Normalized gate threshold voltage
Vs temperature

Vosm AMO7114v1

(norm)
1.2

11

1.0

0.9 N

0.8

07 AN
0.6 \

0.5

0.4
-75 -25 25 75 125 T,(°C)

Figure 11: Normalized on-resistance vs
temperature
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Figure 12: Source-drain diode forward
characteristics
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Figure 13: Normalized V(BR)DSS vs
temperature
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Figure 14: Maximum avalanche energy vs starting Tj
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Test circuits

Figure 15: Switching times test circuit for resistive

VaGs
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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

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.
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Package mechanical data
Figure 21: H2PAK-2 outline
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Table 9: H2PAK-2 mechanical data

mm
Dim.

Min. Typ. Max.

A 4.30 4.80
Al 0.03 0.20
C 1.17 1.37
e 4.98 5.18
E 0.50 0.90
F 0.78 0.85
H 10.00 10.40
H1l 7.40 7.80
L 15.30 ) 15.80
L1 1.27 1.40
L2 4.93 5.23
L3 6.85 7.25
L4 15 1.7
M 2.6 2.9
R 0.20 0.60

\Y 0° 8°
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STHEN95K5-2 Package mechanical data

Figure 22: H2PAK-2 recommended footprint

12.20 N
1
D)
N /
o)
Q
O
©
2.54 -
1
Q
0
Ny
] |
7 . 60 8159712 D
‘Yl DoclD027383 Rev 3 13/17




Packing information

STH6N95K5-2

5 Packing information

Figure 23: Tape outline

10 pitches cumulative
tolerance on tape +/- 0.2 mm
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Packing information

Figure 24: Reel outline

-
REEL DIMENSIONS
40 mm min.
Access hole
At slot location
B
e
D
c
N
“ <
G measured
Tape slot
In core for
Full radius At hub
Tape start
Table 10: Tape and reel mechanical data
Tape Reel
mm mm
Dim. Dim.
Min. Max. Min. Max.
A0 10.5 10.7 A 330
BO 15.7 15.9 B 15
D 15 1.6 C 12.8 13.2
D1 1.59 1.61 D 20.2
1.65 1.85 G 24.4 26.4
F 11.4 11.6 N 100
KO 4.8 5.0 T 30.4
PO 3.9 4.1
P1 11.9 12.1 Base quantity 1000
P2 1.9 2.1 Bulk quantity 1000
R 50
T 0.25 0.35
23.7 24.3
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Revision history

Table 11: Document revision history

Date Revision Changes
23-Jan-2015 1 First release.
04-Feb-2015 2 Updated Section 2: "Electrical characteristics"
12-Mar-2015 3 Document status changed from preliminary to producion data.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST
products before placing orders. ST products are sold pursuant to ST's terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the
design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2015 STMicroelectronics — All rights reserved
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




