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KERSEMI ELECTRONIC CO.,LTD.

KSM11N60/KSMF11N60

Features

e 650V @Tj =150°C

* Typ. Rds(on)=0.32Q TO-220E
« Ultra low gate charge (typ. Qg=40nC) GDsSs FCPE Series

» Low effective output capacitance (typ. Coss.eff=95pF)
* 100% avalanche tested

G
TO-220
S GDs FCP Series
AbSO I Ute MaX| mum Rat| n gS T¢ = 25°C unless otherwise noted
Symbol Parameter KSM11IN60 | KSMF11N60 Units
Ip Drain Current - Continuous (T¢ = 25°C) 11 11* A
- Continuous (T¢ = 100°C) 7 7* A
Iom Drain Current - Pulsed (Note 1) 33 33* A
Vgss Gate-Source Voltage +30 \
Eas Single Pulsed Avalanche Energy (Note 2) 340 mJ
AR Avalanche Current (Note 1) 11 A
Ear Repetitive Avalanche Energy (Note 1) 125 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 4.5 V/ins
Pp Power Dissipation (T¢ = 25°C) 125 36 W
- Derate above 25°C 1.0 0.29 wW/°C
T3, Tsta Operating and Storage Temperature Range -55 to +150 °C
Maximum lead temperature for soldering purposes,
T 300 °C
1/8" from case for 5 seconds
* Drain current limited by maximum junction termperature
Thermal Characteristics
Symbol Parameter KSMP11N60 | KSMPF11N6GO Units
Raic Thermal Resistance, Junction-to-Case 1.0 35 °C/W
Rgcs Thermal Resistance, Case-to-Sink 0.5 -- °C/W
Rgia Thermal Resistance, Junction-to-Ambient 62.5 62.5 °C/IW
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Electrical CharacteristicsS ¢ =25°C unless otherwise noted
Symbol ‘ Parameter Test Conditions | Min | Typ | Max | Units
Off Characteristics
VGS =0 V, ID =250 HA, TJ =25°C 600 - - V
BV, in-
DSS Drain-Source Breakdown Voltage Vas =0V, Ip = 250 pA, T, = 160°C — 650 — v
ABV _
DSS Qr_eakdown Voltage Temperature Coef I = 250 pA, Referenced to 25°C - 0.6 - V/°C
[ ATy ficient
Drain-Source Avalanche Breakdown
BV Vgs=0V,Ip=11A - -
DS Voltage GS b 700 v
IDSS VDS =600 V, VGS =0V - - 1 HA
Zero Gate Volt Drain C t
ero Gate Voltage Drain Curren Vps = 480V, Te = 125°C - - 0 A
Igssk Gate-Body Leakage Current, Forward | Vgs=30V,Vpg=0V -- -- 100 nA
lgssr Gate-Body Leakage Current, Reverse | Vgs=-30V,Vpg=0V -- -- -100 nA
On Characteristics
VGsith) Gate Threshold Voltage Vps = Vgs, Ip = 250 pA 3.0 -- 5.0 \%
Rps(n) | Static Drain-Source
Vegs=10V,Ip=5.5A -- . .
On-Resistance GS b 032 1038 Q
OFs Forward Transconductance Vps=40V,Ip=55A (Noted) | -- 9.7 - S
Dynamic Characteristics
Ciss Input Capacitance Vps =25V, Vgs =0V, - 1148 | 1490 pF
Coss Output Capacitance f=1.0 MHz -- 671 870 pF
Crss Reverse Transfer Capacitance - 63 82 pF
Vpg =480V, Vgg =0V,

C Output Capacitance DS ' 'GS ' - 35 - F
oss utput &-apacl f=1.0 MHz P
Coss eff. | Effective Output Capacitance Vps=0V1t0480V,Vgs=0V -- 95 -- pF

Switching Characteristics

t R i -

d(on) Turn-On D_elay T|me Vpp =300V, Ip = 11 A, 34 80 ns
t Turn-On Rise Time Rg=25Q -- 98 205 ns
ta(off) Turn-Off Delay Time - 119 250 ns
t Turn-Off Fall Time (Note 4,5) [ __ 56 120 ns
Qg Total Gate Charge Vps =480V, Ip = 11 A, - 40 52 nC
Qgs Gate-Source Charge Vgg =10V -- 7.2 -- nC
Qgd Gate-Drain Charge (Note 4,5) | -- 21 - nC
Drain-Source Diode Characteristics and Maximum Ratings

Is Maximum Continuous Drain-Source Diode Forward Current - - 11 A
Ism Maximum Pulsed Drain-Source Diode Forward Current - - 33 A
Vsp Drain-Source Diode Forward Voltage Vgs=0V,Ig=11A -- -- 1.4 \%
iy Reverse Recovery Time Vgs=0V,Ig=11A, -- 390 - ns
Qrr Reverse Recovery Charge dlg /dt =100 A/us (Note d) | - 5.7 - uc

YeRepetitive Rating : Pulse width limited by maximum junction temperature
2. IAS = 5.5A, VDD =50V, RG =25Q, Startlng TJ = 25°C
3. Igp = 11A, di/dt = 200A/us, Vpp < BVpgg, Starting T; = 25°C
4. Pulse Test : Pulse width < 300us, Duty cycle < 2%
5. Essentially independent of operating temperature
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Typical Characteristics
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Figure 5. Capacitance Characteristics
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Figure 6. Gate Charge Characteristics
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Typical Characteristics
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Typical Characteristics (continued)
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Figure 11-1. Transient Thermal Response Curve for FCP11N60
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Figure 11-2. Transient Thermal Response Curve for FCPF11N60
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Gate Charge Test Circuit & Waveform
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Peak Diode Recovery dv/dt Test Circuit & Waveforms

KSM1INGO/KSMF1INGO

DUT +
M%) vos
a
AN
o
lso o P
L
41
Driver
R —
- &) Same Type
m— as DUT Vop
J_I-”- Ves « dv/dt controlled by Ry
* Igp controlled by pulse period
(e,
v 5 . .Gate Pulse Widih 1
Gs ~ Gate Pulse Period 10V
( Driver) l
I-w » Body Diode Forward Current
I'sp .
(DUT) di/dt
w] XN
RM
Body Diode Reverse Current
Vbs
(DUT) Body Diode Recovery dv/dt
AN T
Body Diode

Forward Voltage Drop

2013-5-22

www.kersemi.com



®
1/4
X <ecrRseMI KSMLINGO/K SMFLINGO

Package Dimensions
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Package Dimensions
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