ADVANCED

D
- POWER
G TECHNOLOGY °
. APT4065BN 400V 11.0A 0.65Q

APT3565BN 350V 11.0A 0.65Q

APT4080BN 400V 10.0A 0.80Q
POWER MOS Iv® APT3580BN 350V 10.0A 0.80Q

N-CHANNEL ENHANCEMENT MODE HIGH VOLTAGE POWER MOSFETS

MAXIMUM RATINGS All Ratings: TC = 25°C unless otherwise specitied.
APT
Symbol | Parameter 3565BN | 4065BN | 3580BN | 4080BN | UNIT
Voss | Drain-Source Voltage 350 400 350 400 Volts
Iy Continuous Drain Current 11 10 Amps
_ lom | Pulsed Drain Current @ 44 40 Amps
Vas | Gate-Source Voltage +30 Voits
"o | oo avove e O 180 Wats
T, 7516 | Operating and Starage Junction Temperature Range -55t0 150 °C
STATIC ELECTRICAL CHARACTERISTICS
Symbol| Characteristic / Test Conditions / Part Number MIN TYP MAX | UNIT
- BV e Drain-Source Breakdown Voltage APT4065BN / APT4080BN 400 Volts
(Vgg = OV, 1 = 250 pA) APT3565BN / APT3580BN 350 Volts
|DSS Zero Gate Voltage Drain Current (VDS = VDSS, VGS = 0V) 250 WA
(Vpg = 08 Vgg Vg = OV, T = 125°C) 1000
lass | Gate-Source Leakage Current (Vo = $30V, Vo= OV) +100 nA
ID(ON) On State Drain Current@ APT4065BN / APT3565BN 11 Amps
(Vpg > Ip(ON} x Ry (ON) Max, V.o = 10V) [ APT4080BN / APT3580BN 10 Amps
V55{TH) | Gate Threshold Voltage (Vo = Vg, Iy = TmA) 2 4 Volts
R_L(ON) Static Drain-Source On-State Resistance ©| APT4065BN / APT35658N 0.65 | Ohms
- ) (Vgg =10V, I5 = 0.5 1 [Cont]) APT4080BN / APT3580BN 0.80 | Ohms
THERMAL CHARACTERISTICS
Symbol | Characteristic MIN TYP | MAX | UNIT
Rgic | Junction to Case 0.68 { .cw
Rya  ldunction to Ambient 40 | cw
T_ |Max. Lead Temp. for Soldering Conditions: 0.063" from Case for 10 Sec. 300 °C
*\"i‘& CAUTION: These Devices are Sensitive to Electrostatic Discharge. Proper Handling Procedures Should Be Followed.
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DYNAMIC CHARACTERISTICS APTA4065/3565/4080/3580BN

Symbol | Characteristic Test Conditions MIN TYP | MAX | UNIT
Csc | Input Capacitance Vg = OV 730 | 950 pF
sss | Quiput Capacitance Vo = 25V 193 270 pF
C . | Reverse Transfer Capacitance f=1MHz 77 115 pF
Og Total Gate Charge@ 36 55 nC
Q.. | Gate-Source Charge Vs = 10V, I = [Cont] 4.7 7 nC
; Vip =05 Vogs
Qq | Gate-Drain ("Miller”) Charge 17 25 nC
ty(on} | Turn-on Delay Time 10 20 ns
t Rise Time Voo =05 Vs 16 32 ns
: =1,[Cont], Vg = 15V
1,00 ] Turn-oft Delay Time A, = 1.80 33 49 ns
t Fall Time 13 26 ns

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Symbol | Characteristic / Test Conditions / Part Number MIN TYP MAX | UNIT
_ ’ APT4065BN / APT3565BN 11 | Amps
g Continuous Source Current (Body Diode)
' APT4080BN / APT3580BN 10 Amps
® APT4065BN / APT3565BN 44 Amps
- Pulsed Source Current ™ (Body Diode)
APT4080BN / APT3580BN 40 Amps
Vg, | Diode Forward Vottage @ (V= OV, I = -I, [Cont.] 1.3 | voits
t, Reverse Recovery Time g = —ID [Cont.], dig/dt = 100A/us) 111 223 446 ns
Q,, | Reverse Racovery Charge 1.2 25 5 uC
SAFE OPERATING AREA CHARACTERISTICS
Symbol | Characteristic Test Conditions / Part Number MIN | TYP | MAX | UNIT
SOA1 | Safe Operating Area Vg =04 Voo lyg =P /04 Vo t=18ec. | 180 Watts
SOA2 | Safe Operating Area Ihg = Ip [Cont], VDS =P,/ [Cont] t=1Sec.| 180 Watts
Ly | Inductive Current Ciamped APT4065BN / APT3565BN 44 Amps
APT4080BN / APT3580BN 40 Amps

®Repetit|ve Rating: Pulse width limited by maximum junction temperature. See Transient Thermai impedance Curve. (Fig.1)
@Pulse Test: Pulse width < 380 uS, Duty Cycle < 2%
Dsee MIL-STD-750 Method 3471

APT Reserves tha right to change, without notice, the specifications and information contained herein.
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FIGURE 6, MAXIMUM DRAIN CURRENT vs CASE TEMPERATURE

Rpg(ON), DRAIN-TO-SOURCE ON RESISTANCE
(NORMALIZED)

APT4065/3565/4080/3580BN

10 |
=6V
8
55V
. &
4 5V
2 45V
Y
0 o] 50 100 150 200

Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)
FIGURE 2, TYPICAL OUTPUT CHARACTERISTICS

-
T,=+25C

T T
TJ--55°C
J

1
® [Mogs o o]

. I/
/

(=T, = +125"C

2 L—'TJ=+1zs~c

- o . e
TJ = +25°C TJ §5°C
S L

0 2 4 6 8
Vgs. GATE-TO-SOURCE VOLTAGE (VOLTS,
FIGURE 4, TYPICAL TRANSFER CHARACTERISTICS

12

10 fa™>
N APT4065/3565BN
~d
8 AN
-
APT4080/35808N
6 P,
\\
4 AN\
2
0
25 50 75 100 125 150

Tc . CASE TEMPERATURE (°C)

25

Ip=05 I [Cont ]

Vos""‘i_]

20 4

1.0
>
o5 b=
0.0
50 25 0 25 50 75 100 125 150

T,. JUNCTICN TEMPERATURE (°C)
FIGURE 8, ON-RESISTANCE vs. TEMPERATURE

Aps(ON}, DRAIN-TO-SOURCE ON RESISTANCE Ip. DRAIN CURRENT (AMPERES;
VOLTAGE (NORMALIZED) (NORMALIZED)

BVpss, DRAIN-TO-SOURCE BREAKDOWN

VGgs(TH), THRESHOLD VOLTAGE (VOLTS)
(NORMALIZED)

|

-6V

55V —

S
|

4

2 /] 45V =—
i 4VI—

0%

2 4 6 a
Vps. DRAIN-TG-SOURCE VOLTAGE (VOLTS)
FIGURE 3, TYPICAL OUTPUT CHARACTERISTICS

25

YJ = 25°C
2, SEC. PULSE TEST
NORMALIZED TO
20 VGS-IOVOOSID[CMI]
18 V. =10V—F
GS™
,/; //
ﬁA—vGS=2ov
1.0
054 5 10 15 20 25
ID. DRAIN CURRENT (AMPERES)
FIGURE S, Rpg(ON) vs DRAIN CURRENT
1.2
1.1
L
10 ]
0.8
0.8
07

-50 -25 0 25 50 75 100 125 150
T, JUNCTION TEMPERATURE {*C)
FIGURE 7, BREAKDOWN VOLTAGE vs TEMPERATURE

1.4

1.2
\
~
1.0
T~y
0.8 <
N
~N
0.6
0.4
50 -25 0 50 75 100 125 150

25
Te. CASE TEMPERATURE (°C)
FIGURE 9, THRESHOLD VOLTAGE vs TEMPERATURE

050-4011 Rev A



050-4011 Rev A

‘00 - : 2
i T f
@ From AT S = e
w DPERATION nms"\j\ 1 N
83 LIMITED BY Apyg (ON] \ £ ‘ H
a APT 4065/ AN l41-100uS
‘2( 10 T - =:
=
z HHH N 1ms
: ' ¥
r N m
o 1 o \\\ 4} 10mS
Z Tg =+25°C HetH 100mS
& 7] =+ 150°C SEiir
e [TISINGLE PULSE
Q I TIT H
[ [[[][ll] apr3sesraseonn |l APTa06s/a0808N
1 N EErNT L LIl
3 50 100 1000
Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)
FIGURE 10, MAXIMUM SAFE OPERATING AREA
20
@ o= (g [Cont) ‘{
-
3 |
= 16— t
& vosueov—y
2 1 y.aivg
= Vipg=200V S
I} 12 V17
>
o ||
o <
E 8 a4 V. ae320v]
? /] 0s
o
=
o] 4
w
<L
< /
0
0 Og 20 30 20 50

Og TOTAL GATE CHARGE (nC)
FIGURE 12, GATE CHARGES vs GATE-TO-SOURCE VOLTAGE

APT4065/3565/4080/3580BN

10,000
5
W 1,000 Cigs
3] 3 .
= “\ C {
g ] “oss |
——
S 100 ™~ Crss
(&}
0, 10 20 30 10 50
Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)
FIGURE 11, TYPICAL CAPACITANCE vs DRAIN-TO-SOURCE VOLTAGE
. 100
w)
95}
o g
w 50
b
<
=
z 20
E o .
< o _TJ-+150C ~TJ-+250
Q w4
Z r 4
17
§ 5 7
w yA
g [
g 2
w
a
«
& 19 s ) 5 2.0

Vgp . SOURCE-TO-DRAIN VOLTAGE (VOLTS)
FIGURE 13, TYPICAL SOURCE-DRAIN DIODE FORWARD VOLTAGE

TO-247AD Package Outline

20.80
2146

Drain—\

29

6.15 (.242) BSC RN
Y

iR iEd __t
38
*

fan
oc‘f@L

031 19.81

2032 (.

‘ 450(177) Max. gﬁ’; B
-« 1565 065
780 213 ;
aoog
1.01 %_040
1.40 _0553 Draln
Source

5.25(.215) BSC

Dimensions in Millimeters and (Inches)

Page 16



