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MOS FET with Schottky Barrier Diode
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00000 OTop Viewd
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OO00000O00MOS FETL Ta = 25°CO

o o 0o o o 00 00
oooo -0o0o00og Voss | Ves=0V -20 V
ood -00000ad Vess | Vos=0V +8 V
0000000000 Iomc) 2 A
goooooooooo Inuise) | PWO 10 s, Duty Cycled 1% I8 A
ooo® Pr 0.57 w
gooooo Ten 150 °C
O FR4O000O00 2500 mm?x 1.6 mmOt05 sec
000000000000 000000000M Ta=25°CO

O o 0o o o 00 0O
gooooogoo V/RRM 30 vV
ooooo® IFav) 1
ooooo kv |50HzODOOOO10000O 10 A
oooog Ty +125 °C
0ooo Tetg -550 +125 oc
O FR4O000O00 2500 mm?x 1.6 mmOt05 sec
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NEC L PA507TE
O0O0000O0MOS FETI Ta = 25°CO
0O O 00 0o O MIN. | TYP. | MAX. | OO
ooooooooo Ibss Vos=-20V, Ves =0V -1 LA
ooooooo less Ves=¥8V,Vos=0V F10 LA
oooooooooono VGs(off) Vos=-10V, Io = -1.0 mA -0.45 -0.75 -1.50 \Y
ooooooooo” [ yss] Vos =10V, o= 1.0 A 2.0 4.3 s
0ooo -o0o0oooooo” Rbs(on)1 Ves=-45V,Ib=-1.0A 68 85 mQ
Robs(on)2 Ves=-25V,Ib=-1.0A 84 120 mQ
Ros(on)3 Ves=-1.8V,Ib=-1.0A 109 180 mQ
oooo Ciss Vbs =-10V, Ves =0 V, f = 1.0 MHz 380 pF
oooo Coss 85 pF
oooo Crss 45 pF
ooooooo td(on) Ib=-1.0A,Ves=-4.0V, Voo =-10V, 10 ns
gooooog tr Re=10Q 5 ns
0000000 tatofn 47 ns
gooooog t 28 ns
oooogod Qg Io=-2.0A Voo =-16V, Ves = -4.0 V 4.7 nC
oo00o -0obobooobo Qos 0.9 nC
ood -0Oooooood Qop 15 nC
0ooooooooo” Veso)  |IF=2.0A, Ves =0V 0.84 v
0 000000000000 0OPWDO 350 us, Duty Cycled 2%
0000000000000 00D00000MOTa=25°CO
0o 0 0o 0o 0 MIN. | TYP. | MAX. | OO
ooo Ve IF=1.0A 0.35 | 0.38 v
ooo IR VrR=10V 200 LA
ooooo Cr f=1.0MHz, VR =10V 36 pF
TEST CIRCUIT 1 SWITCHING TIME TEST CIRCUIT 2 GATE CHARGE
D.U.T. D.U.T.
RL Vase) Ru
Re Wesrom| o 10% [ ves 2
PG. IVDD lVDD
Vbs()
90%]\ [90%
Vas() Vbs \ /
0 Vbs 0 \10% 10%
Wave Form
T td(on) tr td(off) tr
T=1us ton toff

Duty Cycle < 1%
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OO000DDOOMOS FETO Ta = 25°CO

DERATING FACTOR OF FORWARD BIAS TOTAL POWER DISSIPATION vs.
SAFE OPERATING AREA AMBIENT TEMPERATURE

120 0.7
) Mounted on FR-4 board of
‘i._ 100 | > 06 2500 mm’ x 1.6 mm
(9] '
< 80 T '
3 o
= 3 0.4
T 60 [a)
5 =
o} 03-’ 0.3
8 40 g
§ § 0.2

(e}
) ~
S 20 . 0.1
- o
° 0 : 0 :
0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
Ta - Ambient Temperature - °C Ta - Ambient Temperature - °C

FORWARD BIAS SAFE OPERATING AREA
-100

Rbs(on) Limited

(at\VGs =-45YV)
| 1

-10 \ * |D(pu|se)
. N \
’ -
AL, \ PW=1ms_ |

<
E N\ N
g -1 \\\ \\ \
= N NN\ ]
®© ~N N 10 ms
[a)]
a -0.1 9 100 ms__|
£ . N

Single pulse \

Mounted on FR-4 board of 5s

2500 mm” x 1.6 mm

-0.01 L
-0.1 -1 -10 -100

Vbs - Drain to Source Voltage - V

TRANSIENT THERMAL RESISTANCE vs. PULSE WIDTH

1000
: |
1 ot
3 "
s ,/
2 100 7
(0]
o /
©
£ 7
'
€ //
@ 10 /
2 pd
S Single pulse
R Mounted on FR-4 board of
: L 2500 mm?x 1.6mm
E ] Po (FET): P (SBD)=1:0
100 u 1m 10m 100 m 1 10 100 1000

PW - Pulse Width - s
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Vas(of) - Gate Cut-off Voltage - V Io - Drain Current - A

Rbs(on) - Drain to Source On-state Resistance - mQ

DRAIN CURRENT vs.
DRAIN TO SOURCE VOLTAGE

Pused | o= 45V
25V
-6
=t
-4 /
-2 /
0
0 -0.2 -04 -0.6 -0.8 -1
Vs - Drain to Source Voltage - V
GATE CUT-OFF VOLTAGE vs.
CHANNEL TEMPERATURE
-1
Vps =-10V
Ip=-1.0 mA
-0.9
-0.8
-0.7
-0.6
-0.5
-0.4
- 50 0 50 100 150

Teh - Channel Temperature - °C

DRAIN TO SOURCE ON-STATE RESISTANCE vs.

DRAIN CURRENT

200 T
Pulsed
150 Ves =-1.8V
-25V
45V /
100
A
X
50
0
-0.01 -0.1 -1 -10

Io - Drain Current - A

Io - Drain Current - A

| yis | - Forward Transfer Admittance - S

Rbs(on) - Drain to Source On-state Resistance - mQ

-0.001

-0.0001

FORWARD TRANSFER CHARACTERISTICS

-0.1

-0.01

0 -0.5 -1 -15 -2
Vas - Gate to Source Voltage - V

FORWARD TRANSFER ADMITTANCE vs.
DRAIN CURRENT

10 T
Vbs=-10V
Pulsed /
Z
\\{ -25°C
T~ 25°C
1 o
~__ 75°C
125°C_|
0.1
-0.01 -0.1 -1 -10

Io - Drain Current - A

DRAIN TO SOURCE ON-STATE RESISTANCE vs.

GATE TO SOURCE VOLTAGE
200
Ib=-10A
Pulsed
150
" \\x
50
0
0 -2 -4 -6 -8

Vas - Gate to Source Voltage - V
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Rbs(on) - Drain to Source On-state Resistance - mQ

tdion), tr, tdom, tr - Switching Time - ns

I - Diode Forward Current - A

DRAIN TO SOURCE ON-STATE RESISTANCE vs.

CHANNEL TEMPERATURE
200
Ib=-1.0A
Pulsed
150 Ves=-1.8V

-25V \/
45V

100
50
0
-50 0 50 100 150
Ten - Channel Temperature - °C
SWITCHING CHARACTERISTICS
100

tt \

1/

10
td(on)
tr

Vop=-10V
Ves=-4.0V
Re=10Q

1 I

-0.1 -1 -10

Io - Drain Current - A

SOURCE TO DRAIN DIODE FORWARD VOLTAGE
10

Pulsed

Ves =0V

ol

0.4 0.6 0.8 1 1.2
Vrs-0) - Source to Drain Voltage - V

Ciss, Coss, Crss - Capacitance - pF

Vas - Gate to Source Voltage - V

CAPACITANCE vs. DRAIN TO SOURCE VOLTAGE

1000 ~
Ves =0V |
f=1.0 MHz

100 \\
00557
\\
CI’SS
10
-0.01 -0.1 -1 -10 -100
Vbs - Drain to Source Voltage - V
DYNAMIC INPUT CHARACTERISTICS
-4
b=-1.0A 7
3| vop=-40V
-10V
16V /
-2
-1
0
1 2 3 4 5
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0000000000000 0D00D000D00OITAa=25°CO

Ir - Forward Current - A

Cr - Terminal Capacitance - pF

FORWARD CURRENT vs. FORWARD VOLTAGE
10

0.1

0.01

0 0.2 0.4 0.6 0.8 1
VF - Forward Voltage - V

TERMINAL CAPACITANCE vs. REVERSE VOLTAGE

1000

T T
f=1.0 MHz

100 \.

0.1 1 10 100
VR - Reverse Voltage - V

Ir - Reverse Current - mA

100

10

0.001

0.0001
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REVERSE CURRENT vs. REVERSE VOLTAGE

/ Ta=125°C

| Pulsed]

/ 75°C

4 25°C

-25°C
]

—

/

0

10 20 30 40

VR - Reverse Voltage - V
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