PM 50150K

Silicon N-Channel Power MOS FET Module

HITACHI

Application
High Speed Power Switching
Features

Equipped with Power MOS FET

Low on-resistance

High speed switching

Low drive current

Wide area of safe operation

Inherent parallel diode between source and drain
Isolated base from Terminal

Suitable for motor driver, switching regulator and etc.
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Absolute Maximum Ratings (Ta= 25°C) (Per FET chip)

Item Symbol Rating Unit
Drain source voltage Verpss 500 \Y,
Gate source voltage Verjess +30 \Y
Drain current Is 150 A
Drain peak current I pgpeaty 360 A
Body to drain diode reverse drain current lor 150 A
Body to drain diode reverse peak current - 360 A
Channel dissipation Pch*! 500 W
Channel temperature Tch 150 °C
Storage temperature Tstg —45 to +125 °C
Insulation dielectric Viso* 2000 Vrms
Notes: 1. Value at Ta = 25°C

2. Base to terminals AC minute
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Electrical Characteristics (Ta= 25°C) (Per FET chip)

Item Symbol Min Typ Max Unit Test conditions
Drain to source breakdown Verpss 500 — — \Y, Ib=10mA, V=0V
voltage

Gate to source leak current lass — — +10 HA Vgs=%25V, V=0V
Gate to source breakdown Veress 30 — — \% Il =+100 pA, Vs =0V
voltage

Drain leak current loss — — 1 mA Vps =400V, V=0V
Gate to source threshold Vs 2.0 — 3.0 \Y, lb =1mA, V=10V
voltage

Drain to source saturation Vos(on — 4.5 6.0 \Y, I, =75 A, Vg =10 V¥
voltage

Static drain to source on state Ry, — 0.06 0.08 w I, =75 A, Vg =10 V**
resistance

Forward transfer admittance Vel — 80 — S I, =75 A, Vps =10 V¥
Input capacitance Ciss — 22600 — pF Vps =10V, V=0V
Output capacitance Coss — 4600 — f=1MHz

Reverse transfer capacitance  Crss — 580 —

Turn-on delay time taon) — 280 — ns Ib=75A,Vgi=10V
Rise time t, — 820 — Rg =50 W

Turn-off delay time taor) — 1190 — R =04W

Fall time t; — 400 —

Body to drain diode forward Voe — 2.0 — \% Ir=150A, V=0V
voltage

Body to drain diode reverse t — 140 — ns =150 A, Vg=0V

recovery time

di/dt = 100 A/us

Note: 1. Pulse Test

M echanical Characteristics

Item Symbol Condition Rating Unit
Fixing strength — Mounting into main-terminal with M4 screw 1.451t01.95 N-m
— Mounting into heat sink with M5 screw 1.95t0 2.9 N-m
Weight — Typical value 380 g
HITACHI



PM 50150K

Channel Dissipation Fch W]

Creain Current I [A]

Power v, Temperature Leraling

a0l Mecdmum Safe Operation Area
1000
o 33 1 o R
100 ~E
B0 = B
x ; : [14]
400 3
=
L)
=
200 T ]
& 01 45015 K $H
E Ta— 2307
P45 5 K
o ¢ LI L T
] a0 100 150 0.1 1 10 100 1000
Caze Tenperabre Te [*0) D rain to Source Yaltage Y-y [V)
Typical Cutput Characteristics Typical Transfer Characterisices
200 200
Yoo = 10% 4 Pulse Test L[]
160 Vst 160 s
Sink = Fulse Test
/a4 :
120 = 120 ;i
£ :
=
20 o 20
_,." Mee=0W % Ta = 7o%;
T 1 & | |
an . 40
if----:ﬁ"“ Ta = 25 e T4 - 25 |
I . —1 | | ..éﬁy | | |
] 4 g 12 16 20 1] 2 4 ] g 10

Drrain b0 Source Yolbage Ye: [V

Gake o Source Yoltage Yo (Y]

HITACHI




PM 50150K

Sralic D rain to Source on Skake

Crraif ko Source Saturation Yoltage = - -
= ve. Gate to Source Yoltage % i Resistancs v . Drain Current
=
ST s 5 m
z =130 A
o Pulzz Test «,
- ] & — Puke Test
2 z
=
% -l
5 Wl =75 A 2 —HH S
& R i z e 10,150 H
Y | lo=504 003 St
=2
g : |
t z
= % oo
E 5 4 B a 10 E 1 10 100 1000
= Gate o Sourcs Yoltsge Y-a., [¥] “ Drrsin Cunent I [4)
Static Drain o Sourcs on Stake Fatw ard Transfer Adm itance
Fesistance v, Tempearature ve. D'min Cument
05 1000 ==cci
= o =; =10
E 04 = [ Pulse Terﬁx
5 ¥ia= 10y * Ta = —25%CH
E E Fulse Test T 100
S 203 & SEriEs
3T = S e
ol oo ey
iy =75 A £ !
sk 07 2 Al Yesec
L% I, =150 A-] - T
" L]
i i 1 Ir.= 50 A4 L
0 L 1
=40 ] 40 a0 120 1 10 100 1000
Case Temperature T [*C] Drrain Sunent L [A)
HITACHI




PM 50150K

Eody o Drain Diode Reverse
Recowery Tine

Topical Capacitance
v, Drrain bo Source Y olage

1000 1UUUDD===============
epll=E B S Ssss=e==
= 200 :-:Iu'-:lt = 1IIIIII.-5_.|'|.Ls, Yoo = 0% T 10000 Ciss
E Fuke Test —_
L —
S = e
T [ 0
g 100 % 1000 = £s
5 ;
& Cies
B2 5 100 e
& o % =0Y —
o — =1 hHz
1|:| 1|:| 11 1 1
0. 1 10 100 1000 1] 10 20 a0
Rewverse Drain Current Inn [A) Crrain b0 Sounce Yolbage Y- [Y)
Crwnamic khput Charactaristics Switching Characteristics
00 [T 1] 20 10000 = =::
= ¥rr= 300, = E=
£ o N g i
2 - A 7 w000 y:=:
o 200 -.'| 12 — E s —H
=] ll|'l_|_| = 3':":' ll|lI ."'I\ (=] - 1 ——) H tl' H
> — - o ]
a [ 200 % -
£ 200 <100 ¥ g £ % || e er
& y &z 100 i
o) - s W #
< 100 y 4 [ =10
: W e In=7a A — '~
z E T duby < 15
o b Pulse Test 0 10 L 111
1] a0 160 240 320 400 01 1 10 100
Gake Charge &g (ne) Crradt Current [ [A)
HITACHI




PM 50150K

Mownalized Transient Themnal Inpedanc (1]

Fiewverze Drain Current vs,
Source to [rain Yolbage

200 T
E Pulze Test
= 160 y
= r
£ 420 f,:";"f
b ¥ri=0,-5 ¥ 4 ,-*"'
E o Y /f'
pa ! L~
a .
E 40 "'{\
i ﬂv YT
e Lol
0 10 20 30 40 5D

Source to Drain Yoltage Ye- [Y]

Mo alized Transient Themnad Inpedance vs, Pulse Width

=
=1
=

1

H
\
Yl
\t

Bk - C[H] = 4[] 8ch - ¢

1

F L'kd

iy =
0.01 ;-“fggﬁd‘i

Il
I.ﬂ"

Pt

ach - ¢ = 025G, T = 255

_Pw
L= T

0.0
100 p

1m

10m
Pulze Width PYW (=]

100

1

HITACHI




PM 50150K

Switching Tirme Test Cincuit
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Package Dimensions

Unit: mm
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When using this document, keep the following in mind:

1. Thisdocument may, wholly or partially, be subject to change without notice.
2. All rightsarereserved: No oneis permitted to reproduce or duplicate, in any form, the whole or

part of this document without Hitachi’ s permission.

3. Hitachi will not be held responsible for any damage to the user that may result from accidents or
any other reasons during operation of the user’s unit according to this document.

4. Circuitry and other examples described herein are meant merely to indicate the characteristics and
performance of Hitachi’s semiconductor products. Hitachi assumes no responsibility for any
intellectual property claims or other problems that may result from applications based on the

examples described herein.

5. Nolicenseis granted by implication or otherwise under any patents or other rights of any third party

or Hitachi, Ltd.

6. MEDICAL APPLICATIONS: Hitachi’s products are not authorized for usein MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi’s sales company.
Such use includes, but is not limited to, use in life support systems. Buyers of Hitachi’s products
are requested to notify the relevant Hitachi sales offices when planning to use the productsin

MEDICAL APPLICATIONS.
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