ADVANCED

i POWER
G TECHNOLOGY®
. APT5027SNR 500V 20.0A 0.27Q

POWER MOS Ive®

N-CHANNEL ENHANCEMENT MODE HIGH VOLTAGE POWER MOSFETS

MAXIMUM RATINGS All Ratings: T¢ = 25°C unless otherwise specified.
Symbol | Parameter APTS5027SNR UNIT
Vpss | Drain-Source Voltage 500 Volts
o Continuous Drain Current @ T = 25°C 20
Amps
lom | Pulsed Drain Current @ 80
Vas | Gate-Source Voltage Continuous +20 Vol
olts
Vesm | Gate-Source Voltage Transient +30
p Total Power Dissipation @ T, = 25°C 280 Watts
o Linear Derating Factor 2.2 W/°C
T, Tsra | Operating and Storage Junction Temperature Range -55 to0 150 o
T Lead Temperature: 0.063" from Case for 10 Sec. 300
lam Avalanche Current® (Repetitive and Non-Repetitive) 20 Amps
Esr | Repetitive Avalanche Energy @ 30 "
Ens Single Pulse Avalanche Energy @ 960

STATIC ELECTRICAL CHARACTERISTICS

Symbol |:Characteristic / Test Conditions MIN TYP MAX | UNIT
BVyss | Drain-Source Breakdown Voltage (Vgg =0V, I, = 250pA) 500 Volts
I(ON) | On State Drain Current® (Vpg > Ip(ON) X Ro(ON) Max, V¢ = 10V) 20 Amps

Rp5(ON) [ Drain-Source On-State Resistance @ {(Vag =10V, 0.5 [Cont.]) 0.27 | Ohms

| Zero Gate Voltage Drain Current (Vpg = Vpssr Vas=0V) 250
pss Zero Gate Voltage Drain Current (Vpg=08 Voss' Vag = 0V, T = 125°C) 1000 nA
lass Gate-Source Leakage Current (VGS =120V, V. =0V) +100 nA

Vss(TH) | Gate Threshold Voltage Vg = Vegr Ip=1.0mA) 2 4 Volts

THERMAL CHARACTERISTICS

Symbol | Characteristic MIN TYP MAX | UNIT
Rauc | Junction to Case 0.45 oW
Ryua | Junction to Ambient 40

f;j& CAUTION: These Devices are Sensitive to Electrostatic Discharge. Proper Handling Procedures Should Be Followed.
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DYNAMIC CHARACTERISTICS APT5027SNR

Symbol | Characteristic Test Conditions MIN TYP MAX | UNIT
Css | InputCapacitance Vg =0V 3400 | 4100
Coss | Output Capacitance Vpg = 26V 480 670 pF
Css | Reverse Transfer Capacitance , f=1MHz 200 | 300
Qg Total Gate Charge@ VGs =10V 145 215
Qgs Gate-Source Charge Vpp = 0-5 Vpeg 12 18 nC
Q. | Gate-Drain ("Miller”) Charge lp =Ip[Cont] @ 25°C 63 95
tyon) | Tum-on Delay Time Vg = 15V 12 24
tr Rise Time VDD =05 VDSS 19 38 ns
t(off) | Tum-off Delay Time Ip=Ip[Cont] @ 25°C 74 110
t | Fall Time Rg =180 26 | 55
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Symbol | Characteristic / Test Conditions MIN TYP MAX | UNIT
Ig Continuous Source Current (Body Diode) 20 A
*Amps
lsm | Pulsed Source Current @ (Body Diode) 80 P
Vo Diode Forward Voltage @ (Vag =0V, Ig =I5 [Cont.]) 1.3 Volts
t, Reverse Recovery Time (I = -1, [Cont.], dl /dt = 100A/us) 470 940 ns
o Reverse Recovery Charge (g =-I, [Cont.], di/dt = 100A/us) 8.5 17 uc
SAFE OPERATING AREA CHARACTERISTICS
Symbol | Characteristic Test Conditions MIN TYP MAX | UNIT
SOA1 | Safe Operating Area Vps =04 Vg lpg =Pp /0.4 Vo, t=18ec.| 280
Watts
SOA2 | Safe Operating Area lpg = lp [Cont.], Vo =Py /1 [Cont]. t=1Sec.| 280
Im Inductive Current Clamped 80 Amps
0] Repetitive Rating: Pulse width limited by maximum junction ©) See MIL-STD-750 Method 3471
temperature. @ Starting T; = +25°C, L = 4.8mH, Rg = 25Q, Peak I|_ = 20A

Pulse Test: Pulse width < 380 puS, Duty Cycle < 2%

APT Reserves the right to change, without notice, the specifications and information contained herein.
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FIGURE 1, MAXIMUM EFFECTIVE TRANSIENT THERMAL IMPEDANCE, JUNCTION-TO-CASE vs PULSE DURATION

Page 91

B 0257909 0001495 445 W



APT5027SNR
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APT5027SNR

100 i : = s 1048 20,000
~ b 10,000
é) r LMITED BY Ry, E(ow) ” 1\ ™ - 100pS -y
g I J S THC N g 5000 i
10 | p < A £ Y ——
< K ~ 1ms W UL
[ ~ 2 CO S
r4 17 <
& AN = \\J
g \\ - 10mS (‘_() 1,000 N
Q
o N 4 i
z 1 4 T¢ =+25°C -« 100mS [$] 500 T
g F—={T) =+150°C -DC 1%y B i
o [ |SINGLE PULSE Crss AN
B
\\\
A 100
1 5 10 50 100 500 01 0.1 1 10 50
Vys DRAIN-TO-SOURGE VOLTAGE (VOLTS) Vpg: DRAIN-TO-SOURCE VOLTAGE (VOLTS)
FIGURE 10, MAXIMUM SAFE OPERATING AREA FIGURE 11, TYPICAL CAPACITANCE vs DRAIN-TO-SOURCE VOLTAGE
— 20 % 100 7
g [lo= g lcom1] l | I // E % ‘%,
e] ' !
2 . Vpg=100v,~ % — T =+150°C T)=+25°C
g VDS=250V'|_' = /
z / E
ar )Y /A & 10 /
S - £
o Vpg=400V 5 i
[&] [$]
4 z AN
5 / s Ll
7 w } t
o p 2 o5 F—
= 4 w I {
< =
© / g I
3 & l
> 0 L 01
50 100 150 200 250 0 04 08 1.2 1.6 2.0
Qg TOTAL GATE CHARGE (nC) Vgp» SOURCE-TO-DRAIN VOLTAGE (VOLTS)
FIGURE 12, GATE CHARGES vs GATE-TO-SOURCE VOLTAGE FIGURE 13, TYPICAL SOURCE-DRAIN DIODE FORWARD VOLTAGE
D’PAK Package Outline
- (.196) < 15.95(.628) _. < 13.41(.528)
= (-200) 16.05 (.632) 13.51 (.532)
> (.058) 1.04 (.041
£ (.062) y1.15 (.045
]
QE\;
l E'gégg {3 Plcs} ]
0'( oo1) 1.27 (.050) ]
E 1.40 (.055 T
8 (.007) ( ) 3.81 (.150)
(108) 078) 4.06 ('1?8) 4
. 082 Base of Lea
(.112) 1.22 (.048) ) ( )
1.32(.052) Heat Sink (Drain)
—— 5.45 (.215) BSC and Leads
{2 Plcs.} are Plated

Source
Drain
Gate

Dimensions in Millimeters (Inches)

Page 93

B 0257909 0001497 258 WA



