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MOS Field Effect Transistor
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Ecologically Flip chip MOSFET for Lithium-ion battery
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NEC uPA2351
O00000Ta=25°COFET10FET20 O
o 0O oo 0 o MIN. TYP. MAX. mjs
oooooooo Isss Vss =30V, Ves =0V, TEST CIRCUIT 1 1 LA
oooooog lass Ves =412V, Vss =0V, TEST CIRCUIT 2 10 LA
uooooooooond Vasefy | Vss=10V, Is=1.0 mA, TEST CIRCUIT 3 0.5 1.0 1.5
poopooooo” |ys| |Vss=10V,Is=3.0 A, TEST CIRCUIT 4 2.5 7.7
Rssont | Ves =4.5V, Is=3.0 A, TEST CIRCUIT 5 24 32 40 mQ
0o0o -oooooooo ® Rsson2 [ Ves=4.0V, ls=3.0 A, TEST CIRCUIT 5 25 33 42 mQ
Rssens | Vas =3.1V, Is=3.0 A, TEST CIRCUIT 5 28 37 50 mQ
Rssens | Vas =25V, Is=3.0 A, TEST CIRCUIT 5 31 45 64 mQ
oood Ciss Vss=10V,Vas =0V, 523 pF
oooog Coss |f=1.0 MHz, 96 pF
oooo Css | TEST CIRCUIT 7 66 pF
gooooo td(on) Voo=10V, Is=5.7 A, 24 ns
gooooog tr Vas =4.0V, Re =6.0 Q, 120 ns
oooooo taory | TEST CIRCUIT 8 150 ns
ooooooo t 110 ns
ooooooo Qe Voo =15V, Vaisi =4.0V, 74 c
Is=5.7 A, TEST CIRCUIT 9
oopooogooo ® Vess) | IF=5.7 A, Ves = 0V, TEST CIRCUIT 6 0.9 \
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TEST CIRCUIT 5 Rss(on)

TEST CIRCUIT 6 VF(s-s)
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TEST CIRCUIT 7
Ciss Coss Crss
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:3"' a Bridge l :3'" I VSSZ
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I_I E | Bridge
Capacitance ; i
Bridge -
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Wave Form
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dT - Percentage of Rated Power - %

Is - Source Current - A

DERATING FACTOR OF FORWARD BIAS
SAFE OPERATING AREA

120
100
80
60
40
20
0
0 25 50 75 100 125 150 175
Ta - Ambient Temperature - °C
FORWARD BIAS SAFE OPERATING AREA
100 T 1 PW =10 N
Rss(on) Limited o
(Ves=45V) || » \>< N
\ N 100 psi
10 < i\ 1S(pulse) \\
400 ps[ ]|
, » f\ \\~ \ \t .
) \~\ \
1 N\ N
NN NG 1]
N N foms
\\

0.1 |=Single Pulse \‘ 100, ms ]|
| P(FET1):P(FET2) = 1:1 pc—+H
| Mounted on ceramic board of

50 cm? x 1.0 mm
0.01 | | |
0.1 1 10 100

Vss - Source to Source Voltage - V

1

rtnch-a) - Transient Thermal Resistance - °C/W

000 — e = —
e H = Mounted on BT resin board of =
—Single Pulse 40.5% 25 x 1.5 mm -
[ P(FET1):P(FET2) = 1:1 al

100 o

7 - "
S Mounted on ceramic board of —
50 cm? x 1.0 mm T
10
y 4
.4
4
//
1 /
y 4
y.4
0.1
100p im 10m 100 m 1 10 100
PW - Pulse Width - s

TRANSIENT THERMAL RESISTANCE vs. PULSE WIDTH

TOTAL POWER DISSIPATION vs.
AMBIENT TEMPERATURE

1.6

Mounted on ceramic board of
50 cm? x 1.0 mm

AN

AN
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S AN
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Ta - Ambient Temperature - °C
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Is - Source Current - A

Vas(o) - Gate Cut-off Voltage - V

Rss(on) - Source to Source On-state Resistance - mQ

SOURCE CURRENT vs.
SOURCE TO SOURCE VOLTAGE

60
Pulsed
50 -
40
\ L—
30 <
w;s =45V
20 \ 40V
~2 31V
25V
10
0
0 2 4 6
Vss - Source to Source Voltage - V
GATE CUT-OFF VOLTAGE vs.
CHANNEL TEMPERATURE
12 — T 1
TEST CIRCUIT 3
N Vss =10V
1 \\ Io=1.0 mA
0.8 NG
0.6
0.4
-50 0 50 100 150

Ten - Channel Temperature - °C

SOURCE TO SOURCE ON-STATE RESISTANCE vs.

SOURCE CURRENT
100

H
80 |Vgs =25V
* 3.1 v\\
60 4.0 VU N\ f
— 45V
NN
40 NA " N
20 TEST CIRCUIT 5
Pulsed
0 | | \
0.1 1 10

Is - Source Current - A

100

Is - Source Current - A

| yis | - Forward Transfer Admittance - S

Rsson) - Source to Source On-state Resistance - mQ

FORWARD TRANSFER CHARACTERISTICS

10 + +
——
| TEST CIRCUIT 3 //
1 EVss=10V _/_l_ll
F Pulsed i
111
ﬂ’— Ta=125°C —
0.1 i 75°C =
"I’."’ ¥ I 25°C ;
II -25°C |
0.01 £ HH
H1H
1111
J Iy
0.001 II ,
0 0.5 1 1.5 2 2.5

Vas - Gate to Source Voltage - V

FORWARD TRANSFER ADMITTANCE vs.

SOURCE CURRENT
T T L=
—TEST CIRCUIT 4 \ =
| Vss=10V
| Pulsed
\\\
N~ \T 25°C
N A= —
1 5 \ 25°C
75°CH
125°CH]
0.1
0.01 0.1 1 10

Is - Source Current - A

SOURCE TO SOURCE ON-STATE RESISTANCE vs.

GATE TO SOURCE VOLTAGE
100 T T
TEST CIRCUIT 5
Is=3.0A
80 Pulsed
60

40

20

N

0 2 4

6 8 10 12

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

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

I - Diode Forward Current - A

SOURCE TO SOURCE ON-STATE RESISTANCE vs.

CHANNEL TEMPERATURE
100 T T
‘ TEST CIRCUIT 5
Is=3.0A
80 —Ves=25 V<7Pulsed T
3.1 v\\\
4.0V,
60 \
A%
40 //29/
S
//
20
0
-50 0 50 100 150
Teh - Channel Temperature - °C
SWITCHING CHARACTERISTICS
1000 — T
:TEST CIRCUIT 8
7VDD =10 V, VGS =4.0V
,RG =6.00Q /tr
100 LN
/ tu ofr \
- (offy
taon)
10
0.1 1 10 100

Is - Source Current - A

SOURCE TO SOURCE DIODE FORWARD VOLTAGE

100 } }
—
10 4/<{
I’l' I’l Ves = 2.(5) V —]
Vi
1 /
[ |
or |1
0.01 TEST CIRCUIT 6 =]
Pulsed —]
0.001 | | |

0 0.5 1 15 2 2.5

w

VFs-s) - Source to Source Voltage - V

Ciss, Coss, Crss - Capacitance - pF

Vas - Gate to Source Voltage - V

1000

100

10
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CAPACITANCE vs. SOURCE TO SOURCE
VOLTAGE

Ciss
\.\
n\ \~ Co
~ N
NS
C ISS. \
- TEST CIRCUIT 7
| Ves=0V
f=1.0 MHz
| | I
0.1 1 10 100
Vss - Source to Source Voltage - V
DYNAMIC INPUT CHARACTERISTICS
7
Vss =6V —
15V —
TEST CIRCUIT 9
Is=5.7A
| |
0 2 4 6 8 10

Qg - Gate Charge - nC
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