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HITACHI/(OPTOELECTRONICS) b1E D
SILICON P CHANNEL MOS FET ,
2 -g g =
HIGH SPEED POWER SWITCHING 4 . H. P
1 =
& =
B FEATURES N ) 16.3max. 127min.
1 3.670 0 ["G.3min, s 13
® Low On-Resistance - j 55 5
) o a5l H= ;LG
® High Speed Switching E g E N _ ; ! D::n
@ Low Drive Current s 28N — s (Flange)
@ No Secondary Breakdown = 78105 3. Source
> ; (Dimensions n mm)
@ Suitable for Switching Regulator, DC-DC Converter 3.0max, 185+0.5
and Motor Driver (JEDEC TO-220AB)
W ABSOLUTE MAXIMUM RATINGS (Ta=25T) POWER VS.
- TEMPERATURE DERATING
Item Symbol Rating Unit
Drain-Source Voltage Voss —120 \ 8
Gate- Source Voltage Viss +20 v
Drain Current I —10 A N
Drain Peak Current Ip Cpuisns® —40 A :? 40
Body-Drain Diode g
Ins 10 A -
Reverse Drain Current é
Channel Dissipation P 50 w A »
Channe] Temperature Ta 150 T ;
Storage Temperature T —55~+150 T v
*PW<S10ss, duty cycles1%
**Value at T =25TC
[] 50 100 150
Case Temperature T; (T)
B ELECTRICAL CHARACTERISTICS (Ta=25TC)
Item Symbol Test Condition min. | typ. | max Unit
Drain- Source Breakdown Voltage Viaribss Io=—10mA, V¢s=0 —120 — — A%
Gate- Source Breakdown Voltage Visr css Te=*1004A, Vps=0 +20 — — \
Gate-Source Leak Current Ioss Ves=116V, Vps=0 — — | 10 | #£A
Zero Gate Voltage Drain Current Inss Vos=—100V, V¢s=0 — — |—250 | #A
Gate-Source Cutoff Voltage Vescon Io=—1mA, Vps=—10V —2.0 — |—4.0 | V
Static Drain-Source
. Roscon Ip=—5A, Ves=—10V* — 0.2 10.25 )
on Stage Resistance
Forward Transfer Admittance lyss | Ip=—5A, Vps=—10V* 3.0 5.0 - | S
Input Capacitance Cio — | 1450 — | pF
Output Capacitance Coss Vos=—10V, V¢s=0, f=1MHz — | 680 — | pF
Reverse Transfer Capacitance (o - 175 — | pF
Turn-On Delay Time Lacons — 20 — | ns
Rise Time t. lom—5A. V. 10V, R.=60 — 120 — { ns
Turn-Off Delay Time tacorn ° T T — 1 20 — 1 ns
Fall Time ty — 140 — | ns
Body-Drain Diode Forward Voltage Vor Ir=—10A, Ves=0 — |-1.0 — 1V
Body-Drain Diode Ie=—10A, Ves=0
te, — 250 — | ns
Reverse Recovery Time dir /0t =50A/us
#*pulse Test
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HITACHI/(OPTOELECTRONICS)
MAXIMUM SAFE OPERATION AREA TYPICAL OUTPUT CHARACTERISTICS
-50 — P =iy -20 T
- — TN % -0V Loy
Bt Noatt v
Iy - -6V
-10 & “e\ 2,4 *ﬁ' -1
— % \\'% T Z
s S O YO T " Pulse T
- % Q;I ) 12— ulse Test
s T N&IN F
g -2 “'\\%1—[F } 3
g -10 4 & ‘! g _5V
.15! i T g -8 oy
a8 -05p— #
O ion in this area is 1
r_limiled‘blv Eplu ] ]
~0.2 111 1 -4 Vos =4V
—o1 Ta:=25'(" :
008 ? Hr
-1 -3 -10  -30 -100 -—300 ~1,000 0 -4 -8 ~12 -16 - 20

Drain to Source Voltage Vps (V) Drain to Source Voltage Vps (V)

DRAIN-SOURCE SATURATION VOLTAGE

TYPICAL TRANSFER CHARACTERISTICS VS. GATE-SOURCE VOLTAGE

—20 I ] I -5
Vos = — 10V S
Pulse Test I - Pulse Test
-16 L.
=
- :
< 12 s -3
E : !
B —10A
) 2 N
§ -8 8 72
&
75C —25C H
I I ‘g — 5A
—4 2 -1
Tc=25C 1
H Ip=-2A
& ‘.ﬁ
0 = — mrs — o 0 ) _8 T12 ~16 —20

Static Drain-Source on State Resistance Rpsinr (Q)

146
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Gate to Source Voltage Ves (V)

STATIC DRAIN-SOURCE ON STATE
RESISTANCE VS. DRAIN CURRENT
5

Pulse Test

0.5 Vs = =10V L]

0.2

0.1

0.05
~-05 -10 -2 -5 -10 -20 —50

Drain Current Ip (A)

Static Drain-Source on State Resistance Rpsion, (2)

Gate to Source Voltage Vgs (V)

STATIC DRAIN-SOURCE ON STATE
RESISTANCE VS. TEMPERATURE

0.5 I
Ves =10V
[ Pulse Test
04 .= "ToA
\
r
o \ 2
. v d
7d
L~ \
0.2 —2A, —5A
"
0.1
0
- 40 0 40 80 120 160

Case Temperature Te (C
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HITACHI/(OPTOELECTRONICS)
FORWARD TRANSFER ADMITTANCE BODY DRAIN DIODE REVERSE
VS. DRAIN CURRENT RECOVERY TIME
T 50
T TTTT]
b—— Vos =~ 10V
@ Pulse Test 200 "
—— —25¢ - 1
s { E | "]
§ 10 T =25'C‘ £ 100
¥
_5 &=
< 5 5 50
3
s 75C &
&= 2 2 20f—di di/dt=50A/us, Ta=25T
'g S Ves=0
£ Ve & Pulse Test
& 10 10
051 5
-0.2 -05 -1.0 -2 -5 -16 -20 -0.2 05 -1.0 2 -5 -10 20
Drain Current I, t A} Reverse Dram Current [ps A
TYPICAL CAPACITANCE
VS. DRAIN-SOURCE VOLTAGE DYNAMIC INPUT CHARACTERISTICS
10,000 —— 0 — 0
Voo 12— 25V
f=1MHz — F— - sov
20 V0~ 80 4
Cos > >
w Voo -80% B
g ) £ 1] s s
E I » 40 - 50V 8 g
X C 2 L7 s
© X P— E - 25V 3
E ‘\\ >§ - 60 d 12 §
i \\ Crs| 087 V's @
S 1 2 $
£ V, 2
g Cen s 16 3
Ip- - 10A
10 100 [ 20
0 10 ~20 ~30 ~40 50 0 20 40 60 80 100
Dramn to Source Voltage Vps 1V Gate Charge Q; nc
REVERSE DRAIN CURRENT VS.
SWITCHING CHARACTERISTICS SOURCE TO DRAIN VOLTAGE
500 20 i T
Lacorn Pulse Test
- =
2
200 -
y % ~ 16 I
@ L] <
£ 100 H
~ " PR
g t
; 50 K
: i
z tdem @
0 20 = £ - 10V—
H -5V |
n Vas = ~10 = 4 }
T PW=20s, duty<1%
—HHHH Ves =0, 10V
L LITIT as =0,
-0.2 -05 ~-10 -2 -5 -1 -2 0 - 04 -0.8 -12 - 16 2.0
Dram Current [p (A) Source to Dran Voltage Vsp (V)
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NORMALIZED TRANSIENT THERMAL IMPEDANCE VS. PULSE WIDTH
3
| !
5 ~ Te=25¢C
f 1.0 i —==czz: —_—==c tr
:
3 03 o
st
- 0. "’:”’ Bean—clth=yy(t)Bon - ¢
E o 505 O — ¢ =25C /W, Te=25C
]
= W= oM
T - 1 §
T o003 3?3‘5& D= E;V
5 g PW
=z v T
0.01 l
10u 100 Im 10m 100m 1 10
Pulse Width PW S
SWITCHING TIME TEST CIRCUIT WAVEFORMS
Vi Monitor Vin
Q —x-10%
Vou: Monitor
90°%,
Re 90% 90%
Vin
—10V s0Q - \
= Vop=—30V Veur 10% - 10%
T taiom) t, tgaen i
I
148
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