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FCHO40N65S3

N-Channel SuperFET® Il MOSFET

650 V, 65 A, 40 mQ

Features

- 700V@T,;=150°C

* Typ. Rps(on) = 35.4 mQ

+ Ultra Low Gate Charge (Typ. Qg = 136 nC)

* Low Effective Output Capacitance (Typ. Cogg(efr) = 1194 pF)
* 100% Avalanche Tested

* RoHS Compliant

Applications
» Telecom / Sever Power Supplies
* Industrial Power Supplies

+ UPS/ Solar

ON Semiconductor®

Description

SuperFET® Il MOSFET is ON Semiconductor’s brand-new
high voltage super-junction (SJ) MOSFET family that is utilizing
charge balance technology for outstanding low on-resistance
and lower gate charge performance. This advanced technology
is tailored to minimize conduction loss, provide superior switch-
ing performance, and withstand extreme dv/dt rate. Conse-
quently, SuperFET Ill MOSFET is very suitable for various
power system for miniaturization and higher efficiency.
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TO-247
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Absolute Maximum Ratings 1. = 25°C unless otherwise noted.

Symbol Parameter FCHO040N65S3_F155 Unit
Vpss Drain to Source Voltage 650 \
V Gate to Source Voltage -bC £30 \Y

Gss E _AC (f>1Hz) 30
- Conti Tc =25°C 65
Ip Drain Current on !nuous (Te 0) A
- Continuous (T¢ = 100°C) 41
Iom Drain Current - Pulsed (Note 1) 162.5 A
Eas Single Pulsed Avalanche Energy (Note 2) 358 mJ
Ias Avalanche Current (Note 1) 8.1 A
EAr Repetitive Avalanche Energy (Note 1) 417 mJ
MOSFET dv/dt 100
dv/dt - Vins
Peak Diode Recovery dv/dt (Note 3) 20
o (Tc = 25°C) 417 W
P Power Dissipation
D P - Derate Above 25°C 3.33 WI°C
Ty, Tsta Operating and Storage Temperature Range -55 to +150 °C
T Maximum Lead Temperature for Soldering, 1/8” from Case for 5 Seconds 300 °c
Thermal Characteristics

Symbol Parameter FCHO040N65S3_F155 Unit
Rouc Thermal Resistance, Junction to Case, Max. 0.3 oc/W
Reua Thermal Resistance, Junction to Ambient, Max. 40
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Package Marking and Ordering Information

Part Number Top Mark Package Packing Method Reel Size Tape Width Quantity
FCHO40N65S3_F155 FCHO40N65S3 TO-247 G03 Tube N/A N/A 30 units

Electrical Characteristics T = 25°C unless otherwise noted.

‘ Symbol | Parameter Test Conditions ‘ Min. ‘ Typ. | Max. ’ Unit |
Off Characteristics
. VGS=0V, |D=1 mA, TJ=25°C 650 - - \Y
BV, Drain to S Breakd Volt
DSS rain to Source Breakdown Voltage Vs =0V, Ip=1mA T, = 150°C 700 - - v
ABVpss Breakdown Voltage Temperature Ip = 10 mA, Referenced to 25°C - 0.64 - | vre
/AT, Coefficient
Vps =650V, Vgs=0V - - 1
Ipss Zero Gate Voltage Drain Current DS = 5 pA
Vps =520V, Tc=125°C - 4.5 -
lgss Gate to Body Leakage Current Vgs =430V, Vpg=0V - - +100 nA

On Characteristics

VGsith) Gate Threshold Voltage Ves = Vps, Ip=6.5mA 2.5 - 4.5 \
Rps(on) Static Drain to Source On Resistance Vgs=10V,Ip=325A - 35.4 40 mQ
[e] 3 Forward Transconductance Vps =20V, Ip =325A - 46 - S

Dynamic Characteristics

Ciss Input Capacitance Vps =400V, Vgg =0V, - 4740 - pF
Coss Output Capacitance f=1MHz - 120 - pF
Coss(eff.) Effective Output Capacitance Vps=0V1to400V,Vgg=0V - 1154 - pF
Cosser) Energy Related Output Capacitance Vps=0V1to400V,Vgg=0V - 171 - pF
Qqtot) Total Gate Charge at 10V Vps =400V, Ip =32.5A, - 136 - nC
Qgs Gate to Source Gate Charge Ves =10V - 33 - nC
Qgq Gate to Drain “Miller” Charge (Note 4) - 59 - nC
ESR Equivalent Series Resistance f=1MHz - 0.7 - Q

Switching Characteristics

td(on) Turn-On Delay Time - 35 - ns
t, Turn-On Rise Time Vpp =400V, Ip = 32.5 A, - 51 - ns
ta(of) Turn-Off Delay Time Ves=10V,Ry=33Q - 95 - ns
t Turn-Off Fall Time (Note 4) - 30 - ns

Drain-Source Diode Characteristics

Is Maximum Continuous Drain to Source Diode Forward Current - - 65 A
Ism Maximum Pulsed Drain to Source Diode Forward Current - - 162.5 A
Vsp Drain to Source Diode Forward Voltage Vgs=0V,Igp=325A - - 1.2 \Y
tr Reverse Recovery Time Vgs =0V, lgp=32.5A, - 534 - ns
Q Reverse Recovery Charge dlg/dt = 100 Alus - 13.6 - uC

Notes:

1. Repetitive rating: pulse-width limited by maximum junction temperature.
2.1ps = 8.1 A, Rg = 25 O, starting T; = 25°C.

3. Igp < 32.5 A, di/dt < 200 A/ps, Vpp < 400 V, starting T, = 25°C.

4. Essentially independent of operating temperature typical characteristics.
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Typical Performance Characteristics

Figure 1. On-Region Characteristics Figure 2. Transfer Characteristics
200
Vgs = 10.0V L] 300
e
8.0V ya .
100 7.0V e
6.5V B 100 ~
| 150°C -
- 6.0 7 e —_ 1
% 5.5V / e < /:7
L c
g r‘y g g 7\ 0
3 e Pa 5 25°C
o 7 / ©
£ 10 £ - £ 10
© 0
E / g // // / -55°C
3 3 yARY i
- L] L 777
> *Notes: / *Notes: -
- 1. 250ps Pulse Test /l [/ 1° ss' =20V .
/ o - VDS =
2.Tc=25C / / 2. 250us Pulse Test
1 : 1
0.2 1 10 20 3 4 5 6 7 8 9
Vps, Drain-Source Voltage[V] Vgs, Gate-Source Voltage[V]
Figure 3. On-Resistance Variation vs. Figure 4. Body Diode Forward Voltage
Drain Current and Gate Voltage Variation vs. Source Current
and Temperature
0.06 1000
%0.05 / < 100 ===
g =
g § 10 150°C ,
. @ 0.04 Vgs =10V 8 7 7
8% — Ves = 20V 5 1 f—)
s S GS = © 0
& —— g / /- 25°C
& 2 0.03 -—— a / /
g ] / /
5 2 04 B
o (4 / /
: 3 /)
_% 0.02 n; 0.01 / / ; *Notes: |
s ; £ / / 1.Vgg =0V
*Note: T¢ = 25°C / 2. 250ps Pulse Test
0.01 ‘ 0.001 :
0 60 120 180 0.0 0.5 1.0 1.5
Ip, Drain Current [A] Vgp Body Diode Forward Voltage [V]
Figure 5. Capacitance Characteristics Figure 6. Gate Charge Characteristics
10° 10
] N c s
10 e I iss - 8
| g
T 10 =\ = Vps = 130V Vps = 400V
o \ >
— \ X Coss o 6
n \ ~ o
8 2 \ 1 I e e SR ‘5 Vs
2 10 I — o
g \ @
'Q *Note: °g % 4
2 10F 1.Ves=0V (U]
i 2.f=1MHz &
© } Crss >‘-'> /
4 | Ciss = Cgs + Cg (Cas = shorted) 2 /
Coss = Cds + Cgd
Crss = ng *Note: ID =32.5A
10" : : 0 ‘
10" 1 10 102 10° 0 50 100 150
Vps, Drain-Source Voltage [V] Qg, Total Gate Charge [nC]

www.onsemi.com
3

134SON Il gLl3d4adng |suueyd-N — €SSINOYOHOA




Typical Performance Characteristics (continued)

Figure 7. Breakdown Voltage Variation
vs. Temperature
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Figure 9. Maximum Safe Operating Area
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Figure 11. Eoss vs. Drain to Source Voltage
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Typical Performance Characteristics (continued)

Figure 12. Transient Thermal Response Curve
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Figure 13. Gate Charge Test Circuit & Waveform
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Figure 14. Resistive Switching Test Circuit & Waveforms
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Figure 15. Unclamped Inductive Switching Test Circuit & Waveforms
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Figure 16. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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A. PACKAGE REFERENCE: JEDEC TO-247,
ISSUE E, VARIATION AB, DATED JUNE, 2004.
B. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD
FLASH, AND TIE BAR EXTRUSIONS.
C. ALL DIMENSIONS ARE IN MILLIMETERS.
D. DRAWING CONFORMS TO ASME Y14.5 - 1994

A DOES NOT COMPLY JEDEC STANDARD VALUE
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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




