GSW77NG65EF

650V 77A Power MOSFET

M Features
. Descri pt| on eNew revolutionary high voltage technology
*Better Ryg ) in TO-247
eUltra Low gate charge
ePeriodic avalanche rated
eExtreme dv/dt rated
eUltra low effective capacitances

XCH Semiconductor(XCH)has series Multi-EP| Super-Junction
power MOSFET platforms for voltage up 500V to 1000 volts,
bothwith design service and manufacturing capability,
including cell,termination design and simulation.

The GSW77NG65E is a Low voltage N channel Multi-EPI Super- *Pb-free lead planting
Junction power MOSFET sample with advanced technology to have ¢ Intrinsc fast-recovery body diode
better characteristics, such as fast switchingtime. low Ciss 'Ros(ow)=0-0410 @VGS = 10V
and Crss. low on resistance and excell entavalanche characteristics. VDS = 650V
ID (@ VGS=10V) = 35A
Droin APPLICATIONS
: eConsumer
Dln 2 *EV Charger
— *PFC stages for server & telecom
*SMPS
C;_GTe K *UPS
pin 1 eSolar
elighting
Source

pin 3
ORDERING INFORMATION
Industrial Range: -40° Cto +125° C

Order Part No. Package

GSWT77NG65EF TO-247, Pb-Free

TO-247
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Maximum rating sat Tj = 25 C , unlessotherwise specified.

Symbol Parameter GSWT77N65EF Unit
Vbss Drain-Source Voltage 650 \Y
| Drain Current  -Continuous (TC = 25°C) 77% A
P -Continuous (TC = 100°C) A+
lom Drain Current - Pulsed (Note 1) 260 A
Vess Gate-Source voltage +30 \Y
Eas Single Pulsed Avalanche Energy (Note 2) 1950 mJ
[AR Repetitive Avalanche Current  (Note 1) 13 A
Ear Repetitive Avalanche Energy (Note 1) 2.5 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 15 V/ns
dVds/dt  |Drain Source voltage slope (Vds=480V) 50 V/ns
Po Power Dissipation (TC = 25°C) 400 W
T, Terc Operating and Storage Temperature 5510 +150 oC
Range
Maximum Lead Temperature for Soldering
TL Purpose, 300 °C
1/8" from Case for 5 Seconds

1) Limited by Tj,max. Maximum duty cycle D=0.75
2) Pulse width tp limited by Tj,max
3) Identical low side and high side switch with identical RG; Vpeak<V(BR)DSS ; Tj<Tj.max

Thermal Characteristics

Symbol Parameter GSW77N65E Unit
Reic Thermal Resistance, Junction-to-Case 0.32 °C/W
Recs Thermal Resistance, Case-to-Sink Typ. 0.5 °C/W
Rea Thermal Resistance, Junction-to-Ambient 62 °C/W
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Symbol [Parameter Conditions Min [ Typ |Max| Unit
Off Characteristics
BVDss Drain-Source Breakdown Voltage VGs = 0V, Ip = 250pA,
o 650 - -- Y,
Ta=25°C
VGs = 0V, Ib = 250pA, Ty
~ 150°C 700 Y,
ABVDSS/ATI _
Breakdown Voltage Temperature Coefficient |2D5°_C25OUA’ Referenced to - 0.6 -- V/°C
IDss Zero Gate Voltage Drain Current VDs = 650V, VGs = 0V
— o - 1 UA
-Ta=25°C - 10 LA
-TJ = 150°C
IGSSF Gate-Body Leakage Current, Forward VaGs =30V, Vbs = 0V - - 100 nA
IGSSR Gate-Body Leakage Current, Reverse VaGs = -30V, Vbs = 0V -- - -100 nA
On Characteristics
VGS(th) Gate Threshold Voltage VDS = VGS, ID = 250pA 2.5 -- 4.5 \Y
RDs(on) Static Drain-Source On-Resistance Vas = 10V, Ip = 35A - 35 41 mQ
gFs Forward Transconductance Vbs = 40V, Ib = 35A - 30 -- S
Dynamic Characteristics
Ciss Input Capacitance Vs = 25V, VGs = 0V, fl - | 6200 - pF
. =1.0MHz
Coss Output Capacitance -- 300 - pF
Crss Reverse Transfer Capacitance -- 12 -- pF
Switching Characteristics
td(on) Turn-On Delay Time VD = 520V, Ip = 35A - 39 - ns
RG =20Q
tr Turn-On Rise Time (Note 4) -- 20 -- ns
td(off) Turn-Off Delay Time -- 100 -- ns
tf Turn-Off Fall Time -- 5 -- ns
Qg Total Gate Charge Vbs =520V, Ip = 35A - 300 - nC
VGs = 10V (Note 4
Qgs Gate-Source Charge (Note 4) -- 59 -- nC
Qgd Gate-Drain Charge -- 195 -- nC
Drain-Source Diode Characteristics and Maximum Ratings
Is Maximum Continuous Drain-Source Diode Forward Current -- - 77 A
Ism Maximum Pulsed Drain-Source Diode Forward Current -- - 260 A
Vsb Drain-Source Diode Forward Voltage VGs =0V, Is = 35A - 0.9 15 \%
trr Reverse Recovery Time VGs =0V, Is = 35A - 290 . ns
dIF/dt =100A/us
Qrr Reverse Recovery Charge H -- 12 -- uc

1) Co(er) is a fixed capacitance that gives the same stored energy as Coss while VDS is rising from 0 to 80% V(BR)DSS
2) Co(tr) is a fixed capacitance that gives the same charging time as Coss while VDS is rising from 0 to 80% V(BR)DSS
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Diagram 1: Power dissipation Diagram 2: Safe operating area
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Diagram 3: Safe operating area Diagram 4: Max. transient thermal impedance
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Diagram 5: Typ. output characteristics

Diagram 6: Typ. output characteristics
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Diagram 7: Typ. drain-source on-state resistance Diagram 8: Drain-source on-state resistance
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Diagram 9: Typ. transfer characteristics Diagram 10: Typ. gate charge
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Diagram 11: Forward characteristics of reverse diode Diagram 12: Avalanche energy
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Diagram 13: Drain-source breakdown voltage

Diagram 14: Typ. capacitances
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Diagram 15: Typ. Coss stored energy
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Switching times test circuit and waveform for inductive load

Switching times test circuit for inductive load

Switching time waveform
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Test circuit and waveform for diode characteristics

Test circuit for diode characteristics Diode recovery waveform

lreu di i

~
A
L

/_A
1\‘,:! b

Ra1= Re

L £ LR




GSW77NG65EF

E
E3
o
mu r -
L/ th
== = —
(=Y
E1
! b&
b1 é b2 =
b3
)
\J H
[e] :
b
Fse B

DIM MILLIMETERS INCHES

MIN MAX MIN MAX
A 4.83 5.21 0.190 0.205
Al 2.27 2.54 0.089 0.100
AZ 1.85 2.16 0.073 0.085 DOCUMENT NO.

: : : : Z8B00003327
b 1.07 133 0.042 0.052
b1 1.90 2.41 0.075 0.095 SCALE 0
b2 1.90 2.16 0.075 0.085
b3 2.87 3.38 0.113 0.133
b4 2.87 3.13 0.113 0.123
c 0.55 0.68 0.022 0.027 0 5 5
D 20.80 21.10 0.819 0.831
D1 16.25 17.65 0.640 0.695 7.5mm)
D2 0.95 1.35 0.037 0.053
E 15.70 16.13 0.618 0.635 EUROPEAN PROJECTION
E1 13.10 14.15 0.516 0.557
E2 3.68 5.10 0.145 0.201
E3 1.00 2.60 0.039 0.102
e 5.44 0.214
N 3 3
L 19.80 20.32 0.780 0.800 ISSUE DATE
L1 4.10 4.47 0.161 0.176 01-10-2009
oP 3.50 3.70 0.138 0.146 REVISION
Q 5.49 6.00 0.216 0.236 04
S 6.04 6.30 0.238 0.248
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