S — - - APT94N65B2C6
& Microsemi RI94NGSB2CE
POWER PRODUCTS GROUP
650V O4A 0.035Q
APT94N65B2C6

Super Junction MOSFET

e Ultra Low RDS(ON)

* Low Miller Capacitance

* Ultra Low Gate Charge, Qg

« Avalanche Energy Rated APT94N65LC6

« Extreme dV/q4; Rated D
G

Unless stated otherwise, Microsemi discrete MOSFETs contain a single MOSFET die. This device is made with S

two parallel MOSFET die. It is intended for switch-mode operation. It is not suitable for linear mode operation.

MAXIMUM RATINGS All Ratings per die: TC = 25°C unless otherwise specified.

Symbol | Parameter APT94N65B2_LC6 UNIT
VD ss Drain-Source Voltage 650 Volts
Continuous Drain Current @ T, = 25°C ! 95
' Continuous Drain Current @ T, = 100°C 61 Amps
lom Pulsed Drain Current 2 282
VGS Gate-Source Voltage Continuous +20 Volts
Py Total Power Dissipation @ T = 25°C 833 Watts
TJ'TSTG Operating and Storage Junction Temperature Range -55 to 150 o
TL Lead Temperature: 0.063" from Case for 10 Sec. 260
IAR Avalanche Current 2 9.3 Amps
Exr Repetitive Avalanche Energy ® (Id = 9.3A, Vdd = 50V ) 1.76 |
Eas Single Pulse Avalanche Energy  (Id = 9.3A, Vdd = 50V ) 1160 "
STATIC ELECTRICAL CHARACTERISTICS
Symbol | Characteristic / Test Conditions MIN TYP MAX UNIT
BV pss) | Prain-Source Breakdown Voltage (V¢ =0V, I = 2.0mA) 650 Volts
Rpsiony | Prain-Source On-State Resistance 4 (Vgg = 10V, Iy = 35.2A) 0.03 0.035 | Ohms
Zero Gate Voltage Drain Current (V4 =650V, V4 =0V) 1.0 50
lpss HA
Zero Gate Voltage Drain Current (V¢ =650V, V4 =0V, T = 150°C) 100
loss Gate-Source Leakage Current (Vg =20V, V4= 0V) +200 nA
Visan | Gate Threshold Voltage (Vg =V, I, = 3.5mA) 2.5 3 3.5 Volts

t’;‘j‘;\ CAUTION: These Devices are Sensitive to Electrostatic Discharge. Proper Handling Procedures Should Be Followed.

"COOLMOS™ comprise a new family of transistors developed by Infineon Technologies AG. "COOLMOS" is a trade-

mark of Infineon Technologies AG."

|| Microsemi Website - http://www.microsemi.com ||
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DYNAMIC CHARACTERISTICS

APT94N65B2_LC6

Symbol | Characteristic Test Conditions MIN TYP MAX UNIT
ss Input Capacitance V., =0V 8140
C.. |Output Capacitance Vs = 25V 5451 pF
C.. |Reverse Transfer Capacitance f=1MHz 603
Q, |Total Gate Charge® 320
Ve = 10V
Q,. | Gate-Source Charge V,, = 300V 50 nC
Q,, | Gate-Drain ("Miller") Charge l,=94A@25°C 168
tyon | Turn-on Delay Time INDUCTIVE SWITCHING 26
t | Rise Time Vs = 15V 59
V,, =400V ns
tyery | Turn-off Delay Time | = 94A @ 25°C 323
t, Fall Time R, =4.3Q 172
on Turn-on Switching Energy ® INDUCTIVE SWITCHING @ 25°C 2916
Vi, =400V, V =15V
E« | Turn-off Switching Energy | =94A, R, =4.30Q 3257
E,, Turn-on Switching Energy ® INDUCTIVE SWITCHING @ 125°C 3947 b
V =400V, V_ =15V
B Turn-off Switching Energy |E; D=94 A, R, st 4.30 4034
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Symbol | Characteristic / Test Conditions MIN TYP MAX UNIT
I Continuous Source Current (Body Diode) 92.6 A
mps
I Pulsed Source Current® (Body Diode) 282 P
Voo Diode Forward Voltage @ (V= 0V, I = -52.4A) 0.9 1.2 Volts
% | Peak Diode Recovery */ @ 15 Vins
Reverse Recovery Time .
" (I = -94A, 9/ = 100A/ps) TJ. =25°C 1063 ns
Reverse Recovery Charge .
Q. | (1= 94A 9= 100A/us) Tj=25°C 39 HC
S dt
Peak Recovery Current .
|RRM (|S = -94A, di/dt = 100A/ps) TJ. =25°C 63 Amps
THERMAL CHARACTERISTICS
Symbol Characteristic MIN TYP MAX UNIT
Rosc Junction to Case 0.15 °C/W
Roa Junction to Ambient 31

1 Continuous current limited by package lead temperature.
2 Repetitive Rating: Pulse width limited by maximum junction temperature

3 Repetitive avalanche causes additional power losses that can be calculated as 6 Eon includes diode reverse recovery.
Pav = EAR*f . Pulse width tp limited by Tj max.

4 Pulse Test: Pulse width < 380 ps, Duty Cycle < 2%
5 See MIL-STD-750 Method 3471

7 Maximum diode commutation speed = di/dt 300A/us
Microsemi reserves the right to change, without notice, the specifications and information contained herein.
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Typical Performance Curves APT94N65B2_LC6

250 120 T T
Vye> Iy (ON) x Ry (ON)MAX.
15V ‘ 250pSEC. PULSE TEST l
10V 100 @ <0.5 % DUTY CYCLE
200 ,/ 7.0V
< e < J
= / 6.5V £ 80
= z
H:J 150 / &
4 6V o
=) 60
3 o
Z 100 z
< 5.5V < 40
8 x T =55°C
A I 5V = T= 25°C
= |
20 I
g5V T=125°C z/
0 0 ‘
0 5 10 15 20 25 30 0 2 4 6 8 10
VDS’ DRAIN-TO-SOURCE VOLTAGE (V) VGS’ GATE-TO-SOURCE VOLTAGE (V)
FIGURE 2, Low Voltage Output Characteristics FIGURE 3, Transfer Characteristics
2.5 100
NORMALIZED TO \
~ Vg =10V @ 352 90 ~
o5 80 ™.
w ) —
8w 20 / < AN
€ 5 £ 70 ™
8 < VGS =10V Z
? = & 60
A o
e / g
'Z—. Z 15 o 50 \
Z W z
é % / ,( _ = 40 \,
0o < 7 Vs = 20V x \
=5 — ! 30
Z5 10 - \
g’& r 20 \
= 10
0.5 0
0 50 100 150 200 250 25 50 75 100 125 150
I, DRAIN CURRENT (A) TC’ CASE TEMPERATURE (C°)
FIGURE 4, R ((ON) vs Drain Current FIGURE 5, Maximum Drain Current vs Case Temperature
> 120 3.0
= z
g 115 Sga, /1
X W 5
<7 ﬁ.‘:’ N
Mw o110 52
ol 2= 20
W= D ¥ 4
o< 105 ele)
% o / Fz
) Zuw1s
Q= 1.00 <
25 - 23 d
= O 0.95 / I<E /
zgZ v 9 1.0
<= ow
x O bt
55 090 [ /
) © 05
[}
0 0.85
@ 0
% 0 50 100 150 -0 0 %0 100 150
T, Junction Temperature (°C) TJ’ JUNCTION TEMPERATURE ()
FIGURE 6, Breakdown Voltage vs Temperature FIGURE 7, On-Resistance vs Temperature
1.2 800
B ™~ F T AN T COT
&tl) . \ P 7N
B _ /< \< N\
S <100 £ - A
N AN T
o AN = A NG 3
oN i /
I o /
n < 09 x \ 7
= 3
x no: O 10us 100us ix
I z Tms
FZos AN g 10 N
= 10m A\
é \ O— {100ms #
[} [=]
o 07 - f
N oCline ||
0.6 1 ‘
-50 0 50 100 150 1 10 100 800
Te Case Temperature (°C) Vo' DRAIN-TO-SOURCE VOLTAGE (V)

FIGURE 8, Threshold Voltage vs Temperature FIGURE 9, Maximum Safe Operating Area

050-7214 Rev A 4-2012



050-7214 Rev A 4-2012

Typical Performance Curves
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Typical Performance Curves
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Figure 18, Turn-off Switching Waveforms and Definitions
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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