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ADVANCED APT6045CVR

POWER
TECHNOLOGY ° 600V 11.8A 0.450Q

POWER MOS V®

Power MOS V@ is a new generation of high voltage N-Channel enhancement
mode power MOSFETSs. This new technology minimizes the JFET effect,
increases packing density and reduces the on-resistance. Power MOS V®
also achieves faster switching speeds through optimized gate layout.

« Faster Switching » 100% Avalanche Tested
* Lower Leakage * Popular TO-254 Package 3
S
MAXIMUM RATINGS All Ratings: T = 25°C unless otherwise specified.
Symbol | Parameter APT6045CVR UNIT
Vbss | Drain-Source Voltage 600 Volts
Io Continuous Drain Current @ T = 25°C 11.8
Q) Amps
5k Pulsed Drain Current 47.2
Vas Gate-Source Voltage Continuous +30 |
Volts
Vssw | Gate-Source Voltage Transient +40
P Total Power Dissipation @ T = 25°C 150 Watts
P Linear Derating Factor 1.2 wy/°C
T, Tsrg | Operating and Storage Junction Temperature Range -55 to 150 e
T Lead Temperature: 0.063" from Case for 10 Sec. 300
LR Avalanche Current @ (Repetitive and Non-Repetitive) 11.8 Amps
E\r Repetitive Avalanche Energy @) 30 .
Exs Single Pulse Avalanche Energy @ 960
STATIC ELECTRICAL CHARACTERISTICS
Symbol | Characteristic / Test Conditions MIN TYP MAX UNIT
BVpgs | Drain-Source Breakdown Voltage (Vgg = OV, Iy = 250pA) 600 Volts
ID(On) On State Drain Current @ (VDS > ID(On) X RDS(On) Max, Vg = 10V) 11.8 Amps
RDS(On) Drain-Source On-State Resistance @ (VGS =10V, 0.5 ID[Cont.]) 0.450 | Ohms
' Zero Gate Voltage Drain Current (Vg = Voo Vg = 0V) 25
DSS . — _ - ° KA
Zero Gate Voltage Drain Current (Vo =0.8 Vo, Vg =0V, T =125°C) 250
lgss Gate-Source Leakage Current (VG =+30V, Vo= ov) +100 nA
VGS(th) Gate Threshold Voltage (V = VGS, =1. OmA) 2 4 Volts

,JM CAUT!ON: These Devices are Sensitive to Electrostatic Discharge. Proper Handling Procedures Should Be Followed.

(APT Website - http://www.advancedpower.com )
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DYNAMIC CHARACTERISTICS APT6045CVR
Symbol | Characteristic Test Conditions MIN TYP MAX UNIT
Ciss Input Capacitance Vgg =0V 2600 | 3120
Coss | Output Capacitance Vg = 25V 305 425 pF
Cres Reverse Transfer Capacitance f=1MHz 125 180
Qy | Total Gate Charge @ Vg = 10V 115 | 170
Qgs Gate-Source Charge Vop = 0.5 Vpgg 15 25 nC
di Gate-Drain ("Miller") Charge ID = ID[Cont.] @ 25°C 52 75
Lion) | Turn-on Delay Time Vgg = 15V 10 20
t Rise Time Vb = 05 Vpss 9 18
~ 1= @ 25°C ns
Liofy | Turn-off Delay Time b = 'bicont] 38 50
t, Fall Time Rg =1.6Q 6 12
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Symbol | Characteristic / Test Conditions MIN TYP MAX UNIT
Is Continuous Source Current (Body Diode) 11.8 A
mps
lem Pulsed Source Current @ (Body Diode) 47.2
Vg, | Diode Forward Voltage @ (V¢ = 0V, I¢ = “Inicont]) 1.3 | volts
t,, Reverse Recovery Time (IS = -ID[COm_], dIS/dt = 100A/ps) 400 ns
Q. Reverse Recovery Charge (IS = -ID[Comi], dIS/dt = 100A/ps) 6 Te
THERMAL CHARACTERISTICS
Symbol | Characteristic MIN TYP MAX UNIT
R Junction to Case 0.83
8JC °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%

®

See MIL-STD-750 Method 3471

® Starting Tj = +25°C, L = 13.79mH, Rg = 25Q, Peak I = 11.8A

APT Reserves the right to change, without notice, the specifications and information contained herein.

1.0 — S

—— 1
—~ 05 D=0.5 —
3 1 mE=cy

1 — =
8 0.2 _———; :’/,::
L 1 | |+ ///;/;,/
S o1 0.1 ] =Zal
< =
W 005 0.05 1 gz
g B s
= 0.027 [IIH > .
;(’ ——1 Note: |
S 0.01 || +1 =
oo o |_~"SINGLE PULSE 51 ] |
T i | H
= 0.005 | t | 1]
2 Duty Factor D =1 in
N uty Factor D = "1/t

Peak Ty =Ppy xZgyc+Tc |T7]
0.001 LI N
105 104 103 102 101 1.0

10

EATARASIIL A I OF INLIPYATIAR 7SN IO



APT6045CVR

30 T T T T T T T 30 T T ]
’<—VGS:6V, 7V, 10V & 15V ‘ Vgg=15V—=/Z6V
| |
~ —~ o
0 n Vgs=7V, 10V —
% 24 E 24
[ 5.5V & 5.5V —
= 18 = 18
Z Z
i i
% 12 SV % 12 / 5V
(@] (@]
Z z
/
) 6 4.5V , 6 / 4.5V —]
_D _D
o av 0 / 4V —
0 50 100 150 200 250 300 0 5 10 15 20 25
Vs DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps DRAIN-TO-SOURCE VOLTAGE (VOLTS)
FIGURE 2, TYPICAL OUTPUT CHARACTERISTICS FIGURE 3, TYPICAL OUTPUT CHARACTERISTICS
i1}
30 (@) 15 T T T T 1
‘ ‘ ‘ ‘ , zZ NORMALIZED TO | /
; ; 1 ! ,<_( Vgs =10V @ 05 I [Cont] | /
n Vps Ip (ON) x Rpg (ON)MAX. / ) 1.4
i I 0 -
x 24 250uSEC. PULSE TEST ul
w @ <0.5% DUTY CYCLE a4
o b4
= o 1.3
= 18 L
= I ¢
5 3 12
T / 2 VGsT10V |
3 12 o
z // £ o1 &
= z Vgs=20V
g Ty = +125°C —»// 2
a 6 — 5 10 ]
B T)=+25°C— //<—TJ‘:-55°‘C 2 W=
- || S e
0 2 o9
0 2 4 6 8 4 0 6 12 18 24 30 36
Vg GATE-TO-SOURCE VOLTAGE (VOLTS) I5» DRAIN CURRENT (AMPERES)
FIGURE 4, TYPICAL TRANSFER CHARACTERISTICS FIGURE 5, R ,¢(ON) vs DRAIN CURRENT
12 1.15
\ z
<
@ g
10
i N 2 110
] woy
a N
= 6 L1o5
= Ex
i 6 20
o o =
@ wn <
> O W 1.00
O = Q
z N z 2
< I =
I x O
8 ) \ 5> 0095
0 \ @
[a]
@
0 0.90
25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
T.. CASE TEMPERATURE (°C) T,, JUNCTION TEMPERATURE (°C)
FIGURE 6, MAXIMUM DRAIN CURRENT vs CASE TEMPERATURE FIGURE 7, BREAKDOWN VOLTAGE vs TEMPERATURE
4 25 —— 1.2
Z Ip=05 ID[Com.]
E [l Vgs=10v
a 8211
2 20 9
o =
z e}
o a >3 1.0
W 15 Om
g N o N
>z IZ 09
[}
9= =
10 x X
°e 0
= ~FZ 08
: £
<
@ 05 L_/
) 2 o7
%‘\ >
@ 00 0.6
o 50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
T,, JUNCTION TEMPERATURE (°C) T, CASE TEMPERATURE (°C)
FIGURE 8, ON-RESISTANCE vs. TEMPERATURE FIGURE 9, THRESHOLD VOLTAGE vs TEMPERATURE

-5831 Rev A



-5831 Rev A

APT6045CVR

50 = AR 10uS 10,000
7
7
g | OPERATION HERE _ B a— 100“8 5,000 \ Il
x LIMITED BY Rpg (ON; » N~ ___(:_ISS
i 10 o i
s £
< 5 1ms 3
= m Z 1,000 \
EICJ é Coss —1H
a4 o] 500 AN |
3 1 ~—10mS & N
< C
Z O Iss
< 0.5 HTe =+25°C g
@ . C «—
) [Ty =+150°C 100mS
o SINGLE PULSE <—DC 100
o, L L] o
1 5 10 50 100 600 01 1 1 10 50
V¢, DRAIN-TO-SOURCE VOLTAGE (VOLTS) V¢, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
FIGURE 10, MAXIMUM SAFE OPERATING AREA FIGURE 11, TYPICAL CAPACITANCE vs DRAIN-TO-SOURCE VOLTAGE
—~ 20 & 50
[ I, =1 [Cont] ‘ ‘ 0
: D™D | | EI:J
2 Vps=120V /] o
o 16 =] 2 T;=+150°C Tj=+25°C
(U] VDSZSOOV—> ~ 10 v
I E 7
H & /
o 12 N © 5 71/
Vpg=480V 5
3] DS 0 /11
X z
0 8 <
? 8 1 7
(@] w I’ ]
i o 5 / /
W 4 [ 4 f |
5 / G .
- a4 I
2] -
O] @
> 0 6 1
0 50 100 150 200 250 02 04 06 08 10 12 14
Qg, TOTAL GATE CHARGE (nC) V,, SOURCE-TO-DRAIN VOLTAGE (VOLTS)
FIGURE 12, GATE CHARGES vs GATE-TO-SOURCE VOLTAGE FIGURE 13, TYPICAL SOURCE-DRAIN DIODE FORWARD VOLTAGE
TO-254 Package Outline
13.84 (.545)
1359 (535) | 691 (272)
1.27 (.050) < > 6
| [ 1.02 (040) 6.81 (.268)
T M O
44 f+
A ~~_ 378(149) .,
3.53(.139)
20.32 (.800) T
20.06 (.790 17.40 (.685
(:790) 13.84 (.545) 189 E 665;
l 13.59 (.535) 89
l l (. J
31.37 (1.235)
| | Source
| ~~— Gate
<> 1.14 (.045) Dia. Typ.
<> 3.81 (:150) BSC 89 2.0353 3 Leatls —>| <
_ 6.60 (.260) >
<> §'32 (249) 3.81 (.150) BSC—<>

Dimensions in Millimeters and (Inches)

APT's devices are covered bv one or more of the followina U S patents: 4895810 5045903 5089434 5182234 5019522 5262 336



