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o ADVANCED
POWER
G
s APT904RAN

POWER MOS IV™™  APTaog4R2A

T-32-1%
TECHNOLOGY
APT1004RAN 1000V 3.9A 4.00 Q

900V 3.9A 4.00Q

APT1004R2AN 1000V 3.5A 4.20 O
900V 3.5A 4.20 O

N - CHANNEL ENHANCEMENT MODE HIGH VOLTAGE POWER MOSFETS

MAXIMUM RATINGS All Ratings: T = 25°C unless otherwise specified.
APT
Symbol | Parameter 904RAN | 1004RAN | 904R2AN [1004R2AN| UNIT
Vpss | Drain-Source Voltage 900 1000 900 1000 | Volts
b Continuous Drain Current 3.9 3.5 Amps
Iom | Pulsed Drain Current’ 15.6 14 Amps
Vgs | Gate-Source Voltage +30 Volts
- = o5o
o e et @ o5
T » Tstq | Operating and Storage Junction Temperature Range -551t0 150 °C
STATIC ELECTRICAL CHARACTERISTICS
Symbol | Characteristic / Test Conditions / Part Number MIN TYP MAX | UNIT
BV, o, R;ain-sg\l;"ie B’;;"g"“" Voltage APT1004RAN/ APT1004R2AN | 1000 Volts
as = 0V, Ip =250 pA) APT904RAN / APT904R2AN 900 Volts
Ioss Zero Gate Voitage Drain Current (Vpg = Voss' Vas = 0V) 250 WA
(Vpg = 0.8 Vbss Vas = OV, Te = 125°C) 1000
lcss | Gate-Source Leakage Current (Vgs =30V, Vo = 0V) +100 nA
1,(ON) On State Drain Current 2 APT1004RAN / APT904RAN 3.9 Amps
(Vps > Ip(ON) X Rpy5(ON) Max, Vg = 10V) [ APT1004R2AN / APT904R2AN 35 Amps
Vgs(TH) | Gate Threshold Voltage (VDS = Ve Ip = 1mA) 2 4 Volts
Static Drain-Source On-State Resistance 2 | APT1004RAN / APT904RAN 4.00 | Ohms
Ros(ON) (Vgg = 10V, I = 0.5 |, [Cont.]) APT1004R2AN / APT904R2AN 4.20 | Ohms
THERMAL CHARACTERISTICS '

Symbol| Characteristic MIN TYP | MAX | UNIT
Rgyc [Junction to Case 0.85 | *C/wW
Rgya |Junction to Ambient 30 °C/W

T, Max. Lead Temp. for Soldering Conditions: 0.063" from Case for 10 Sec. 300 °C
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DYNAMIC CHARACTERISTICS APT1004R/304R/1004R2/904R2AN
Symbol | Characteristic Test Conditions MIN TYP | MAX | UNIT
Css | InputCapacitance Vgg =0V 805 950 pF
C. |OutputCapacitance Vpg =25V 115 | 160 pF
C.. |Reverse Transfer Capacitance f=1MHz 37 60 pF

Q, |Total Gate Charge ® 35 55 nC
Vas = 10V, 1. = ID [Cont.}

Q. |Gate-Source Charge v y 4.3 6.5 nC

o) , oo = 0-5Vpss
sd | Gate-Drain ("Miller") Charge 18 27 nC
t,(on) | Turn-on Delay Time 12 23 ns
) ) V=05V

t | RiseTime ob pss 10 20 ns
Ip = I [Cont.], Vg = 15V

1,(off) | Turn-off Delay Time Rg=1.8 33 50 ns

t; Fall Time 14 27 ns

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Symbo! | Characteristic / Test Conditions / Part Number MIN TYP | MAX | UNIT
APT1004RAN/APT904RAN . A
's Continuous Source Current (Body Diode) 39 mps
APT1004R2AN/APT904R2AN 3.5 Amps
1 ) APT1004RAN/APTS04RAN 15.6 | Amps
lsm | Pulsed Source Current’ (Body Diode)
APT1004R2AN/APT904R2AN 14 Amps
Vgp | Diode Forward Voltage® (Vg =0V, I =-I, [Cont]) 1.3 | Volts
t,, 1 Reverse Recovery Time (lg = -l {Cont.], di /dt=100A/ys) 150 290 580 ns
Q . | Reverse Recovery Charge - 0.8 1.65 33 uC
SAFE OPERATING AREA CHARACTERISTICS
Symbol | Characteristic Test Conditions / Part Number MIN TYP MAX | UNIT
SOA1 | Safe Operating Area Vpg = 0.4 Vpoo lng=Pp /0.4 Voo, t=18ec. | 150 Watts
SOA2 | Safe Operating Area Ips = Ip [Cont.], Voo = Py /1 [Cont.], t=1 Sec.| 150 Watts
APT1004RAN/APT904RAN 15.6 Amps
Y Inductive Current Clamped i
APT1004R2AN/APT904R2AN| 14 Amps
1.) Repetitive Rating: Puilse width 2.) Pulse Test: Pulse width < 380 uS
limited by maximum junction temperature. Duty Cycle < 2%
See Transient Thermal Impedance Curve. (Fig.1) 3.) See MIL-STD-750 Method 3471
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93

This Material Copyrighted By Its Respective Manufacturer



ADVANCFD POWFR TECHNOLOGY 4Y9E D WM 0257909 0000506 173 EAVP T-39-/3

5 5 APT1004R/904R/1004R2/904R2AN
1 T T L v
- Vgs=5.5V,6V &10V Vas=10V 5
. & 6V
] 4 5V e 4 &Y
[+ ] oV
: g
E 3 E 3
i &
g 4.5V g 4 5V,
=1 2 . o 2 .5V
S z
g g
8 av e v —
0 [\]
(] 100 200 300 400 500 0 4 8 12 16 20
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)
FIGURE 2, TYPICAL OUTPUT CHARACTERISTICS FIGURE 3, TYPICAL OUTPUT CHARACTERISTICS
10 R L e —
T =55°C t J-+2l5°C < Ty-2C
a l - 2 SEC. PULSE TEST
w a NORMALIZED TO
o 8 M{Vps> 1p(0N) x Rpg (ONIMAX,] Tj=+125°C a 20 [lvgg=10v @ 0.5 1y [Cont]
'§' 2304 SEC. PULSE TEST 4 < p
g
: I/ 22 1s BZZ
[¥] ) Vas=10V =
i <« 2 GS ~_ 1l vgs=20v
% § = // L1 [~
4 1.0
S F4
=]
a8 2 Ty=+1 25°:$ § 05
£ - AR £
T y=+25°C #/ 4 | =99 o
0 ] 1 | | B 0.0
0 2 4 6 8 e "o 2 4 e__8 10 12
Vas: GATE-TO-SOURCE VOLTAGE (VOLTS) Ip, DRAIN CURRENT (AMPERES)
FIGURE 4, TYPICAL TRANSFER CHARACTERISTICS FIGURE 5, Rpg(ON) vs DRAIN CURRENT
4 1.2
» g
W ™. TN\APT1004R/904RAN § 1.4 L
] 3 ] < L~
z SN @ N
=2 10
o
z , | ART1004R2904R2AN b\ g3 -
g N 58
= \\ g € 098
o o 9
z \ 22
2 1 g5
Q_ o g 0.8
1= &
173
o
o a2 o7
25 50 75 100 125 150 50 -25 0 25 50 75 100 125 150
Tc . CASE TEMPERATURE (°C) T, JUNCTION TEMPERATURE (°C)
FIGURE 6, MAXIMUM DRAIN CURRENT vs CASE TEMPERATURE FIGURE 7, BREAKDOWN VOLTAGE vs TEMPERATURE
,§ 25 ll 05 15 [Gent] | 4
§ ° -V . D‘LV : /1 g
7} (<33 b
@ 20 g 12
o w I~
8~ 2 ]
[a)] [ ¥aY
wg 1.5 Q 1.0
&) w
e ,/’ §5 o
83 EE: h
[+ [#]
25 10 r% 08
l'Q. g y 4 g \\
3 ~ g= N
Z  os F  os
§ 00625 0 25 80 75 100 125 150 5 O 5 0 25 50 75 100 125 150
Ty, JUNCTION TEMPERATURE (°C) T, CASE TEMPERATURE (°C)
FIGURE 8, ON-RESISTANCE vs. TEMPERATURE FIGURE 9, THRESHOLD VOLTAGE vs TEMPERATURE

94

This Material Copyrighted By Its Respective Manufacturer



ms 0257909 0000507 03T BB AVP

ADVANCED POWFR TECHNOLOGY 4yqg D
60 1S
1l
&
W a = <l 10u8
&‘ 10 APT1 .:l; \ it
- % =
s 1| @ ﬁ?lom - \\ 100’)‘8
E FAPT, 3 AY
« -~ n 1imS
3 ] NN
2 =
5 T=+25°C 10ms
a P TJ =+150°C
py 7 SINGLE PULSE (<] 100mS
- ‘ ||| A'\P'Téclnwgomzm ; Do
1 i sivh ol APT1004R/1004R2AN

100
Vps. DRAIN-TO—SOURCE VOLTAGE (VOLTS)
FIGURE 10, MAXIMUM SAFE OPERATING AREA

20
a [o-nren]
r
2 4 v
Er;" Vl?s=1 01\:-7;/ A
P Vps=200V g
3 12 4
> ]
) 8
= Vpg=500V |
8 LA 1-VDs

3 A/

o A
o 4

w

[

5 U

[2)

L %

TOTAL P ATE CHARGE (nC)

FIGURE 12, GATE CHARGES vs GATE-TO-SOURCE VOLTAGE
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