6AM 15

Silicon N/P Channel MOS FET
High Speed Power Switching

HITACHI

ADE-208-719 (2)

1st. Edition
February 1999
Features
* Low on-resistance
N Channel : Rpgon) = 0.045 Wityp.
P Channel : Rps(on) = 0.085 Wtyp.
» High speed switching
e 4V gate drive device can be driven from 5V source
¢ High density mounting
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6AM 15

Absolute Maximum Ratings (Ta= 25°C)

Item Symbol Ratings Unit
Nch Pch
Drain to source voltage Vpss 60 -60 \%
Gate to source voltage VGss +20 +20 \Y
Drain current Ip 10 -10 A
Drain peak current b (puIse)NOtel 40 —40 A
Body-drain diode reverse drain current  IpR 10 -10
Avalanche current N Note3 10 -10
Avalanche energy EAR Note3 8.5 mJ
Channel dissipation Pch (Tc = 25°C) 42 w
Note2
Channel dissipation pch Note2 4.8 w
Channel temperature Tch 150 °C
Storage temperature Tstg —55 to +150 °C
Note: 1. PW £ 10 ns, duty cycle £ 1%
2. 6 Devices operation
3. Value at Ta=25°C,Rg?® 50 W
Electrical Characteristics (N Channel) (Ta=25°C)
Item Symbol Min Typ Max Unit  Test Conditions
Drain to source breakdown voltage  V(BR)DS 60 — — \% Ip=10mA,Vgg =0
S
Gate to source breakdown voltage ~ V(BR)GS #20 — — \Y Ig =100 mA, Vpg =0
S
Gate to source leak current Icss — — +10 m  Vgg=%16V,Vpg=0
Zero gate voltage drain current Ipss — — 10 mA Vpg=60V,Vgg=0
Gate to source cutoff voltage VGs(offy 1.5 — 2.5 \Y Vps=10V, Ip=1mA
Static drain to source on state Rps(on) — 0.045 0.060 W ID=5A,Vgg=10V
Note5S
resistance Rps(on) — 0070 0.115 W Ip=5AVgg=4V
Note5
Forward transfer admittance sl 55 9 — S Ip=5AVpg=10V
Note5
Input capacitance Ciss — 500 — pF Vps =10V
Output capacitance Coss — 260 — pF Vg =0
Reverse transfer capacitance Crss — 110 — pF f=1MHz
Turn-on delay time tdon) — 10 — ns Ves =10V, Ip=5A
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Rise time t — 50 — ns R =6 W
Turn-off delay time td(off) — 90 — ns

Fall time t — 100 — ns

Body—drain diode forward voltage ~ VpEg — 0.9 — \% Ir=10A,Vgg =0
Body—drain diode reverse recovery iy — 52 — ns [F=10A,Vgg =0
time diF/ dt = 50A/ s

Note: 5. Pulse test

Electrical Characteristics (P Channel) (Ta= 25°C)

Item Symbol Min Typ Max Unit  Test Conditions
Drain to source breakdown voltage  V(BR)DS —60 — — \% Ip=-10 A, Vgg=0
S
Gate to source breakdown voltage ~ V(BR)GS +20 — — \Y Ig =+100mMA, Vpg =0
S

Gate to source leak current Igss — — +10 m  Vgg=%16V,Vpg=0

Zero gate voltage drain current Ibss — — -10 m  Vpg=-60V,Vgg=0

Gate to source cutoff voltage VGSs(offy —1.0 — -2.0 \Y Vps=-10V, Ip=-1mA

Static drain to source on state Rps(on) — 0.085 0.105 W Ip=-5AVgg=-10V
Note5

resistance Rpsn) — 0.115 0.165 W Ip=-5AVgg=-4V
Note5

Forward transfer admittance Iyss| 5.5 9 _ S Ip=-5A, Vpg=-10V
Note5

Input capacitance Ciss — 850 — pF  Vpg=-10V

Output capacitance Coss — 420 — pF Vgg =0

Reverse transfer capacitance Crss — 110 — pF f=1MHz

Turn-on delay time td(on) — 12 — ns Vgs=-10V,Ip=-5A

Rise time ty — 55 — ns RL=6 W

Turn-off delay time td(off) — 130 — ns

Fall time t — 70 — ns

Body—drain diode forward voltage VDE — -095 — \Y IF=-10A,Vgg=0

Body—drain diode reverse recovery  tpy — 65 — ns IF=-10A,Vgg=0

time diF/ dt = 50 A/ ps

Note: 5. Pulse test
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Main Characteristics
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Main Characteristics (N Channel )

Crrain to Source Saturation Y olbage

o [A]

Drain Current

¥ pgpony V]

Typical Output Charaderistics

- 1Y ,'.5' "."__#5 W
4 5% 4y
—a
16 rd
12 a5y
a
3
alfA
Pulse Test
11 Yoo =23 N
— T —1—1
0 2 q i & 10
Drain to Source Yoltage Yo (Y]
Crrain b Source Saturabdon Yaoltage v,
- (Gake to Source Yoltage
' Pulzz Tast
1.6 ||
1.2 II'
"-—--_L_,I_E' = Z20A |
0.z —
h
[~ 10 4
0.4 Y T
i oA
1] G| S 12 16 20

Gake o Source Yoltage Yoo [V)

Typical Transfer Characteristics

ED I I I
| I'l"|:|5 = 1|:| I'lII
. Pulze Test
= f
L
: /
§ g
. 2o
-g y T = 750
= 25
1] 1 2 3 q a
Giake o Source Yaltage  Yge (Y]
Sratic Drain o Source on Stake Resisano:
. [rain Current
— 10
a O Pulza Test
=
= 05
.I'"' j—
|
[ D.E
T =]
i< ]
0.1
5 I'I'IGS =4Y -
2 ons
=
& 10
2
£ oz
7
S0
i z 3 10 20 a0 100

Drain Current 1o [A]

HITACHI



6AM 15

Main Characteristics (N Channel )
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Main Characteristics (N Channel )
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Main Characteristics (N Channel )
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Main Characteristics (P Channel )

L rain to Source Saturation Yoltage

o [A)

Crrain Curment

¥ pgpomy V]

Typical Output Charaderistics

-20 F— -7 v
= —1
16 |IIL 7£ _;:: Pulzz Test
- |
- / _35 Y
- [
Fd
& -3Y
LlfA )
4 Voo =-2.5 ¥
1] -2 -4 -f - -0
Drrain bo Source Yoltage Yoo (Y
Crrain b0 Source Saturation Yoltage v,
Gake bo Source Yoltage
-40
Pulze Test
-32
-24
-18 -15 A
08 | 104
N 5,
0 -4 -8 -2 -16 -0

Gake o Source Yoltage Yoo [V)

_El:l I I 1
_I'I'ID5=—1|:|"|'l ’
Pulze Test jﬂ
_ -1f
z {
-1z
=
g -z
o T = 75 % 250
5 ||
F o4
= L
0 -1 -2 -4 -3
Giake o Source Yoltage Yoo [Y]
Sratic Drain o Source on Stake Resisano:
1 . [rain Current
o
()
2E o5
(]
# =
=
w0z
T Vge = -4y
Lg 01 1 ||
'::I LI i
2005 10
=
=]
o
2
% n.o2
Pulze Test
L= Wi L:S.IEIIE;III
-01 -3 -1 -3 -0 -3 -0
Drain Current 1o [A]

Typical Transfer Characteristics

HITACHI



6AM 15

Main Characteristics (P Channel )

Static Drrain bo Source on Stake B esistance Forward Transfer Admittance w.
a vz, Temparahirea 100 Crrain Current
EE 0T a
& E | Pulzz Test =
0— # 30
o g 04 =
58 2 10
= na ||:| =-154— =
. Loy 5 2
o g LM T
g = u 1] - ]
@ Vgg=-4Y | | = ‘g 1
i u1—k:____g,_. — 154 T 03 e
- -3,-104 Os=- H
e . -10 | | E o Pulze Test
w -4 1] 40 20 1200 160 0 -02 -1 -3 -0 -30 -100
Caze Temperabire To [*C) Drain Cutrent 1o [A)
Body-Drain Diode Rewvearse Typical Capacitance vs.
500 Recowery Time S000 Drrait o Sourc: "."-:-It:::ge u
—_ GS =
2 f=1MHz
w 200 — Cigs
= w1000 }
i —_— e e e e e |
E 100 o AR ,
= "
E =g FHiE—= EH a =00 5 ] _:‘55
= I 3 i T T
a 2 100 -
20 =3 =
o "--.
b = e T Coss
z a0 =
a 10 difdt=50Afps 3
5 Wgs =0, Ta= 25 % J 10
=01 =03 -1 -3 -10 =20 1] -0 =20 =30 -40 =50
Fewversa Drain Current g [A) Creain bo Source Yaltage Ypos (V]

HITACHI

10



6AM 15

Main Characteristics (P Channel )
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Main Characteristics (P Channel )
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Cautions

Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectua property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, huclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
conseguential damage due to operation of the Hitachi product.

This product is not designed to be radiation resistant.

No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

Contact Hitachi’ s sales office for any questions regarding this document or Hitachi semiconductor
products.
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