ADVANCED APL502B2

POWER . APL502L
TECHNOLOGY 500V 58A 0.090Q

LINEAR MOSFET @ w

Linear Mosfets are optimized applications operating in the Linear
region where concurrent high voltage and high current can occur at
near DC conditions (>100 msec).

* Higher FBSOA * Popular T-MAX™ or TO-264 Package
« Higher Power Dissipation

MAXIMUM RATINGS All Ratings: T¢ = 25°C unless otherwise specified.
Symbol | Parameter APL 502 UNIT
Voss Drain-Source Voltage 500 Volts
|D Continuous Drain Current @ T = 25°C 58
Amps
Iom Pulsed Drain Current @ 232
Vas Gate-Source Voltage Continuous +30 |
Volts
Vasm Gate-Source Voltage Transient +40
P Total Power Dissipation @ T = 25°C 730 Watts
P Linear Derating Factor 5.84 wr/eC
T, Tgrg | Operating and Storage Junction Temperature Range -55t0 150 oc
T Lead Temperature: 0.063" from Case for 10 Sec. 300
IR Avalanche Current @ (Repetitive and Non-Repetitive) 58 Amps
Er Repetitive Avalanche Energy @ 50 .
Eps Single Pulse Avalanche Energy @ 3000

STATIC ELECTRICAL CHARACTERISTICS

Symbol | Characteristic / Test Conditions / Part Number MIN TYP MAX UNIT
BVpss | Drain-Source Breakdown Voltage (Vg = 0V, I = 250 pA) 500 Volts
I5(ON) [ On State Drain Current@(VDS > I5(ON) X Ryo(ON) Max, V¢ = 8V) 58 Amps

Rps(ON) | Drain-Source On-State Resistance @(VGS =10V, 0.5 1 [Cont.]) 0.09 | Ohms

e Zero Gate Voltage Drain Current (Vo = Vg, Vg = 0V) 25 A
Zero Gate Voltage Drain Current (Vg =0.8 Voo, Voo =0V, T =125°C) 250
lass Gate-Source Leakage Current (Vg = %30V, V4= 0V) +100 nA
Vis(TH) | Gate Threshold Voltage (Vg = Vg, I = 2.5mA) 2 4 Volts
SAFE OPERATING AREA CHARACTERISTICS

Symbol |Characteristic Test Conditions / Part Number MIN TYP MAX | UNIT

SOA1 |Safe Operating Area Vg =400V, I 4 =1.063A,t=20sec., T.=60°C | 425 Watts

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

(APT Website - http:/www.advancedpower.com )

USA 405 S.W. Columbia Street Bend, Oregon 97702-1035 Phone: (541) 382-8028 FAX: (541) 388-0364
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DYNAMIC CHARACTERISTICS

APL502

Symbol | Characteristic Test Conditions MIN TYP MAX | UNIT
Cis | Input Capacitance Vgg =0V 7485 | 9000
C,ss | Output Capacitance Vps = 25V 1290 | 1810 pF
Cres Reverse Transfer Capacitance f=1MHz 617 930
tyon) | Turn-on Delay Time Vg = 15V 13 26
t Rise Time Vpp =05V s 27 54 ns
t,(off) | Turn-off Delay Time I =1, [Cont] @ 25°C 56 4
t Fall Time R =060 16 20
THERMAL CHARACTERISTICS
Symbol | Characteristic MIN TYP MAX UNIT
Rgjc | Junction to Case A7
°C/W
Rgsa | Junction to Ambient 40

@ Repetitive Rating: Pulse width limited by maximum junction
temperature.

@ pulse Test: Pulse width < 380 uS, Duty Cycle < 2%

APTReservestherightto change, withoutnotice, the specifications and information contained herein.

® See MIL-STD-750 Method 3471
@ starting Tj = +25°C, L = 1.78mH, Rg = 25Q, Peak I, = 58A
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FIGURE 2, HIGH VOLTAGE OUTPUT CHARACTERISTICS
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FIGURE 3,LOW VOLTAGE OUTPUT CHARACTERISTICS



Typical Preformance Curves
80

- I 7 w130 ‘ ‘ ‘
| @] NORMALIZED TO
Vps> Ip (ON)x Rpg (ONMAX.| | [ z Vgg =10V @ 05 I [Cont]
- 250pSEC. PULSE TEST g |<£ GS D
@ @ <0.5 % DUTY CYCLE ||:::|' »n 120 i
x ) ] -
H_J 60 & VGS_]‘OV\
s Z 110
2 @
e Irl" u
4 x
o 40 3 100
o
S N
z £ 090
5 |l Ty=+125°C = S 7
[a] i @ /\
e J-"'l j=— T;=-55°C 2 o080 Vgg=20V
| Ty=+25°C—> S L — ‘
0 | L3 8 070
0 2 4 6 8 10 o 0 20 40 60 80 100 120
VGS’ GATE-TO-SOURCE VOLTAGE (VOLTS) lD’ DRAIN CURRENT (AMPERES)
FIGURE4, TRANSFER CHARACTERISTICS FIGURES, RDS(ON)VS DRAIN CURRENT
60 > 115
\ s
(]
~ 50 o
0 < 110
& [ra)
o o H
s 40 43
< €< 105
4 o x
w 30 »n O
o P-4
5 S
. & 1.00
8] Zz
z ® 5
g fale)
= >
a Z ~ 095
& 10 o
[9]
]
a
0 & 090
25 50 75 100 125 150 -50 0 50 100 150
TC,CASETEMPERATURE(°C) TJ,JUNCTlONTEMPERATURE(°C)
FIGURE 6, MAXIMUM DRAIN CURRENTvs CASE TEMPERATURE FIGURE7,BREAKDOWNVOLTAGEvs TEMPERATURE
w 2.5 i i 1.2
:Z(’ Ip =05 I [Cont]
V, = 10V
% es w11
3 20 o
a ¢
o 5
55 S _ 10
a @)
w15 a8
g N o X
S5 Z IZ 09
< I O
3z o=
v & 10 x5
6o L €5
FE < £ 08
: - =
'_
P4 | E
5 o5 3
= > 0.7
P4
)
[%]
0:0 0.0 0.6
50 25 O 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
TJ,JUNCTlONTEMPERATURE(°C) TC,CASETEMPERATURE("C)
FIGURE 8, ON-RESISTANCEvs. TEMPERATURE FIGURE9, THRESHOLD VOLTAGEvs TEMPERATURE
232 | I T T ITT 30'000 —
T —
LTED BY Roe (ON) L4 N
~ 100 <——100pS N
0 il
2 10,000 St Ciss
w 50 L 5,000
2 prij
< —— 1ms 3
=2
4 Q |
= 10 X 1,000 Crss
9 10ms S
z 5 ;500
g o
) [{Tc =+25°C
- Ty =+150°C 10oms
SINGLE PULSE]
1 [ [ TTIII l— DC 100

1 5 10 50 100 500 .01 .1 1 10 50
Vpg PRAIN-TO-SOURCEVOLTAGE (VOLTS) Vpg PRAIN-TO-SOURCEVOLTAGE (VOLTS)

FIGURE 10, MAXIMUM SAFE OPERATINGAREA FIGURE 11, CAPACITANCEvs DRAIN-TO-SOURCEVOLTAGE

050-5896 Rev A 5-2002



050-5896 Rev A 5-2002

T-MAX™ (B2) Package Outline

TO-264 (L) Package Outline

APL502
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These dimensions are equal to the TO-247 without the mounting hole. 2-Plcs.
Dimensions in Millimeters and (Inches) Dimensions in Millimeters and (Inches)
APT'sdevices are covered by one or more of the following U.S.patents: 4,895,810 5,045,903 5,089,434 5,182,234 5,019,522 5,262,336
5,256,583 4,748,103 5,283,202 5,231,474 5,434,095 5,528,058



