ADVANCED

POWER
TECHNOLOGY®
APT20M45BNR 200V 58A 0.045Q

APT20M60BNR 200V 50A 0.060Q

POWER MOS IV®

N-CHANNEL ENHANCEMENT MODE LOW VOLTAGE POWER MOSFETS

MAXIMUM RATINGS All Ratings: T =25°C unless otherwise specified.
Symbol | Parameter APT20M45BNR APT20M60BNR UNIT
Vbss | Drain-Source Voltage 200 200 Volts
b Continuous Drain Current @ T = 25°C 58 50 A
mps
lom Pulsed Drain Current © 232 200 P
Vas | Gate-Source Voltage Continuous +20 Vol
olts
Vasm | Gate-Source Voltage Transient +30
p Total Power Dissipation @ T = 25°C 360 Watts
o Linear Derating Factor 29 W/°C
Ty Tsra | Operating and Storage Junction Temperature Range -55t0 150 oo
T Lead Temperature: 0.063" from Case for 10 Sec. 300
lar Avalanche Current @ (Repetitive and Non-Repetitive) 58 Amps
Esr | Repetitive Avalanche Energy @ 30 o
Eys Single Pulse Avalanche Energy @ 1300

STATIC ELECTRICAL CHARACTERISTICS

Symbol | Characteristic / Test Conditions / Part Number MIN TYP MAX UNIT
BVpss | Drain-Source Breakdown Voltage (Vg =0V, I, = 1.0mA) 200 Volts
14 ON) On State Drain Current@ APT20M45BNR 58 Amps
(Vps > I5{ON) x R, (ON) Max, V¢ = 10V) APT20M60BNR 50
Rys(ON) Drain-Source On-State Hesistm APT20M45BNR 0.045 Otums
(Vg = 10V, 0.5 [Cont.)) APT20M60BNR 0.060
loss Zero Gate Voltage Drain Current (Vpg =08 Vpaq, Vs =0V) 250 oA
Zero Gate Voltage Drain Current (Vpg = 0.8 Voo V(‘Ls =0V, T, = 125°C) 1000
lass Gate-Source Leakage Current (Vgg =20V, V= 0V) +100 nA
Ves(TH) | Gate Threshold Voltage (Vg = Vg Ip=1.0mA) 2 4 Volts
THERMAL CHARACTERISTICS
Symbol | Characteristic MIN TYP MAX UNIT
Roic | Junction to Case 0.34
Rga | Junction to Ambient 40 ow
’\‘,‘7‘;\ CAUTION: These Devices are Sensitive to Electrostatic Discharge. Proper Handling Procedures Should Be Followed.
E(:Sji:%g.EColumbia Street Bend, Oregon 97702-1035  Phone: (503) 382-8028  FAX: (503) 388-0364
Avenue J.F. Kennedy Bét B4 Parc Cadéra Nord F-33700 Merignac - France Phone: (33) 56 34 34 71 FAX: (33) 56 47 97 61
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CHARACTERISTICS

DYNAMIC APT20M45/20M60BNR
Symbol | Characteristic Test Conditions MIN TYP MAX | UNIT
Cis | InputCapacitance Vg =0V 5100 | 6500
Coss | Output Capacitance Vpg =25V 1200 | 1680 | pF
Ces | Reverse Transfer Capacitance f=1MHz 360 | 540
Q; [ Total Gate Charge® Vgg =10V 170 | 220
Qs | Gate-Source Charge Vop =05 Vg 26 39 nC
Qs | Gate-Drain ("Miller") Charge Ip=lp[Cont] @ 25°C 75 110
t;(on) | Tum-on Delay Time Vgg =15V 15 25
tr Rise Time VDD =05 VDSS 65 100 ns
t,(off) | Tum-off Delay Time lp = Ip[Cont] @ 25°C 130 | 190
t, | Fall Time Rg =180 60 | 90
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Symbol | Characteristic / Test Conditions / Part Number MIN TYP MAX | UNIT
| Continuous Source Current APT20M45BNR 58
$ | (Body Diode) APT20MGOBNR 50 |,
mps
| Pulsed Source Current@® APT20M45BNR 232
SM | (Body Diode) APT20M60BNR 200
Vsp | Diode Forward Voltage @ (V¢ = 0V, I = -1, [Cont.]) 1.5 | Volts
t, Reverse Recovery Time (IS = -1, [Cont], dig/dt = 100A/us) 150 300 600 ns
Q. Reverse Recovery Charge (Ig = -l [Cont], di/dt = 100A/us) 1.5 2.9 [ ucC
SAFE OPERATING AREA CHARACTERISTICS
Symbol | Characteristic Test Conditions / Part Number MIN TYP MAX | UNIT
SOA1 | Safe Operating Area Vps =04 Vpear lpg = K/ 0.4 Ve, t=18ec.| 360 Watt
atts
SOA2 | Safe Operating Area lpg =1 [Cont], VDS =P, /1, [Cont.],t=18ec.| 360
. APT20M45BNR 232
Im Inductive Current Clamped Amps
APT20M60BNR 200

O] Repetitive Rating: Pulse width limited by maximum junction

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

APT Reserves the right to change, without notice, the specifications and information contained herein.
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APT20M45/20M60BNR

100 100 y
—Vgs=7V, 8V, & 10V | Vag=10V
_ 7 6.5V - 1
% = 6v g VL5 L 88V
< g
g 60 - 60 // L6V i
z 5.5V z Z 5.5V —
@ o
c & L A
3 % v 3 T v
4 z /8%
< <
[+ 4.5V o 4.5v—]
S 20 & 20
- 4v - av
. |
0 20 40 60 80 100 0 1 2 3 4 5
Vps: DRAIN-TO-SOURCE VOLTAGE (VOLTS) V6 DRAIN-TO-SOURCE VOLTAGE (VOLTS)
FIGURE 2, TYPICAL OUTPUT CHARACTERISTICS FIGURE 3, TYPICAL OUTPUT CHARACTERISTICS
[1%)
100 o 18
Vs> Ip (ON) X Rpg (ONJMAX. / / 4 Ty=25°C /
H 250uSEC. PULSE TEST / / 6 :piEsC. P;;.ffgsg’rs /
o @ <0.5 % DUTY CYCLE v <05% L
ﬁ 80 F—F—1 B 16 NORMALIZED 7O
[ T, = -65°C _ﬂ/ 4 Vgg =10V @ 05 Iy [Cont]
o - —f = |
: Ty=+25C—f / 2 1a
P PRI/ %) - 7
z Ty =+125°C—>> &
w # 3 Vgg=10V=
R 3 12 Viazor——1 > /]
[+ . -
z A ; GS /\J/ P
< b3 L1
& 2 - / § 1.0 ]
B Ty=+126C —fle 1 - 550 = L+
T, = +25°37 | 8 =S
ol—1 8 o8
0 2 4 6 8 10 o 40 B0 120 160 200 240
Vg GATE-TO-SOURCE VOLTAGE (VOLTS) I, DRAIN CURRENT (AMPERES)
FIGURE 4, TYPICAL TRANSFER CHARACTERISTICS FIGURE 5, R_,.(ON) vs DRAIN CURRENT
60 g 12
8
o
73 50 2
u APT20M45BNR i
w & ﬁ 1.1
2 40 <N § 5 e
£ [~ APT20MBOBNR < 3E s
w30 \\\ ?9 10
< N Q=
=1 Fw
[5) N \ 20
z 20 V <<
S 53
4 05 o9
S 10 \ £”
o 8
2
0 Y
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 GURRENT vs CASE TEMPERATURE FIGURE 7, BREAKDOWN VOLTAGE vs TEMPERATURE
g 25 12
g Ip = 0.5 g (Cont]
5 Vg =10V w
3 .o . A g 1
w <
a P =
4
S~ 7 €. 10
w g ¥ of
o ff 15 ]
S3 83 0.9
93 g3 °
(7] w
68 10 €& N
= Z E Z o8
4 -
L os 2 o7
- =] ol
5 > -
B oo 06
of 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

Page 22

B 0257909 000lu2k TTS HE

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

050-2052 Rev C



APT20M45/20M60BNR
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Dimensions in Millimeters and (Inches)
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