JSMICRO

SEMICONDUCTOR

JSM50N20P

FES# MAIN CHARACTERISTICS

ID 50A

Vbss 200 V

Rdson—max 50m0) /1 ’

(@Vgs=10V) |
Qg—typ 90nC
TO-3P
GDS
H = APPLICATIONS
® = Mo H Y e High frequency switch
® Hi IR mode power supplies
® UPS Hii e Electronic lamp ballasts
based on half bridge D
e UPS
G
et FEATURES
© fC AR H A ®Low gate charge s
Ok Crss ®Low Cre
® JF O TR ® Fast switching
- AT A L Bl @100% avalanche tested
® 51 PT dv/dt fig ® Improved dv/dt capability
O ROHS 77 iy ® RoHS product
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JSMICRO

SEMICONDUCTOR

JSM50N20P

a3te KEEE ABSOLUTE RATINGS (Tc=25C)

15 H =) % {4 value W
Parameter Symbol JSM50N20P Unit
5% ey I A — A B R
\Y, 200 \%
Drain-Source Voltage bss
LI R Ib T=25TC 50 A
Drain Current  -continuous T=100C 31 A
SR K B FRLL G 1)
. lom 200 A
Drain Current — pulse (note 1)
I e AR FEL
Vv +30 \%
Gate-Source Voltage 6ss
BRI H RE G 2)
Single Pulsed Avalanche Energy Eas 1000 mJ
(note 2)
T L GE 1)
I 50 A
Avalanche Current (note 1) AR
HETHEE GE D
Repetitive Avalanche Energy (note |Ear 27.7 mJ
1
TR S I P S e K R P AR A A (3
3) dv/dt 5.4 V/ns
Peak Diode Recovery dv/dt (note 3)
Pp
277 w
e Tc=25T
Power Dissipation -Derate
above 25°C 2.22 WrC
3¢ 1 425 Ul AT it il P8
Operating and Storage Temperature |T;, Tste -55~+150 C
Range
7| 2 ot e J- Bl L
Maximum Lead Temperature for T. 300 C
Soldering Purposes
Y B P FH B e 45 4 PR A6
*Drain current limited by maximum junction temperature
WWW.jsmsemi.com 2, 7



JSMICRO

SEMICONDUCTOR

JSM50N20P

45 ELECTRICAL CHARACTERISTICS

T H
Parameter

]

o
Symbol

WA AT

Tests conditions

SN
Min

e

\
/|

Typ

AT
Units

FAHM: Off — Characteristics

i — Wi o L s

Drain-Source Voltage

BVpss

Ip=250pA, Vgs=0V

200

7 2 i s il B R
Breakdown Voltage Temperature
Coefficient

A BVDSS/A
TJ

ID=250pA, referenced to
25°C

0.22

T F R

Zero Gate Voltage Drain Current

IDSS

Vps=200V,Vs=0V,Tc=25C

MA

Vps=160V, Tc=125C

10

MA

T T AR A I HL U
Gate-body leakage current,
forward

lgssF

VDS=0V, VGS =30V

100

nA

I i AR A s HL U
Gate-body leakage current,
reverse

lgssr

VDS=0V, VGS =-30V

-100

nA

W A% E On-Characteristics

EiRECENAN
Gate Threshold Voltage

Vasiin)

Vps = Vgs, [p=250pA

A S
Static Drain-Source
On-Resistance

Rbs(on)

Ves =10V, [p=25A

42

50

mQ

EmiES
Forward Transconductance

Ofs

Vps =40V,
(note 4)

Ip=25A

27

s A%F: Dynamic Characteristics

N HLZY
Input capacitance

Ciss

Bt LA

Output capacitance

COSS

VDS=25V,
Vs =0V,

I I A oL A

Reverse transfer capacitance

CFSS

f=1.0MH;

3250

4225

pF

672

863

pF

70

91

pF
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JSMICRO

SEMICONDUCTOR

JSM50N20P

B4t ELECTRICAL CHARACTERISTICS

JT 45 Switching Characteristics

SEIR I} 1] Turn-On delay time tq(on) Vpop=100V,Ip=50A,Rs=25Q - |18 (1M2]| ns
_EFF iR Turn-On rise time t; Vgs =10V - /501|655 ns
LRI [] Turn-Off delay time ty(off) (note 4, 5) - 1237|309 ns
N B E] Turn-Off Fall time te - 1202(263| ns
M iAo & £ Total Gate Charge Qq Vps =160V, - 190 |110| nC
i — Y5 Hi 4 Gate-Source charge Qgs Io=50A - 126| - | nC
it — R FE. 7T Gate-Drain charge Qqq Ves =10V (note 4, 5) - 133 - | nC
I — IR W R M KUE (. Drain-Source Diode Characteristics and Maximum Ratings
1E ) fj KIS FE
Maximum Continuous Drain Is - - | 50 A
-Source Diode Forward Current
1E n) dg KWk
Maximum Pulsed Drain-Source Ism - - (200, A
Diode Forward Current
1E ) e i
Drain-Source Diode Forward Vsp Vas=0V, Is=50A - - |15 V
\oltage
S IR VSN TA]
) tr - | 175 | - ns
Reverse recovery time Vges=0V, [s=50A
a] Pk dle/dt=100A/us note 4
% 1 P AL e of ¢ b (noted) ol o
Reverse recovery charge
#4514 THERMAL CHARACTERISTIC
o H G 15K Max B
Paramejes Symbol JCS50N20WT/ABT Unit
4 4% 55 O
HEE I _ Rih(-c) 0.45 CIW
Thermal Resistance, Junction to Case
25 2T (R #BH
Rith(- 62.5 TW
Thermal Resistance, Junction to Ambient ne-A)
R Notes:

e Mok 5 Fh e i 0 PR )

1: Pulse width limited by maximum junction

2: L=0.8mH, las=50A, Vpp=50V, Rg=25 Q,ltf

4;
5:

ghilh T,=25°C

Isp <50A,di/dt <300A/us,VDD<BVpss, it i 45 i

T=25C
Jikteiiat: ik b 921 <300ps, i 75 Hi<2 %
HAL TARR B

temperature

: L=0.8mH, Ias=50A Vpp=50V, Re=25 Q,Starting

T,=25C
Isp <50A,di/dt <300A/us,VDD<BVpss, Starting
T,=25C

4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperature
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JSMICRO JSM50N20P

SEMICONDUCTOR N

FFEM%Z ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics | Transfer Characteristics
/
T == 100
100 [Top 1gv LT
9V =
7 H 7
z 1 :E\\’/ T < 1 ~ /,/
o FBottom SEsss = — == // //
== 71
1 = ~/ I~
/1 25¢
= i ! 7
o Notes: 1 ’i Il' Notes:
1. 250us pulse test5H 1 I 1.250ps pulse test_|
2. 1c=25C H 2.V=40V
il [1] 1|
0.1 1 10 2 4 6 8 10
Vs V] Ves M
On-Resistance Variation vs. Body Diode Forward Voltage Variation vs
Drain Current and Gate Voltage . Source Current and Temperature
0.15
1 7
10
c
— 0.10
= <
=3 o
o V=10V |+ 1 - A 2
N //// / /
005 — —T / o Notes:
= 1 | | / 10C]/ I1 256us pulse test™ |
™~ vcs=2(|)v N<|>te:T,’:25“|C / / T:VGF;(')V
|
0 20 40 60 80 100 120 0'10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1
I, (Al Voo M
Capacitance Characteristics | | Gate Charge Characteristics |
7x10° ‘ 12 ‘
, qs‘s=C$+ng(C*=shoned) I V‘DS=4ov
&x10° COJC@"CQ, 10 ‘
_ \ (;Els=(;w I V=100V s
i a0 C % .
8 0 35 \
< >
S T 1 8 V =160V
S 310° 5
8 3
®© P
O 2a0° \Cusr gw
10 ———C >'2 Notes:
0 \ S V28 A N S SO RO S B i
10° 0 10 20 30 40 50 60 70 80 90 100

10’
V5 Drain-Source Voltage [V] Q, Toltal Gate Charge [nC]
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JSM50N20P

JSMICRO

SEMICONDUCTOR N
$5fEfh 2% ELECTRICAL CHARACTERISTICS (curves)
Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
12 4.0
/ 35
:ET T __ 30
] i,
[e] 2 ] X
pd £
= S 20
> =
N // g 15 /
e Ngtes: mo 0 Notes:
1.Vge=0V 1.V =10V
2. 1,=250uA 05 2 |255A
0 | 0o |
-75 -50 -25 0 25 50 75 100 125 150 75 .50 25 0 25 50 75 100 125 150
T [C] T, [C]
Maximum Safe Operating Area Maximum Drain Current
vs. Case Temperature
»  OpertioninThsAea ®
- R :
10F : o
- 10 2
< <
= 1 : =
3 Ml Ba
3" ™ | ¢
c RS <
‘S . . ©
8 i o
ik L
- DC 10
1 3SngePuse
101d’ 10' 10 025 50 6l 100 125 150
Vs Drain-Source Voltage [V] T, Case Temperature ['C]
Transient Thermal Response Curve
11— ]
9 [N
® S
o —
fo T T I T S I S S S
3
D_: 0.1
@© Notes:
£ 12 4g(t)=0.45C /W Max
2 2 Duty Factor, D=t4/t,
= 3Tym-Tc=Ppm 26 ycl®) |-
vg Lo B T R A .
No .0 1
|||; iiaaal iaial iiaaal i i i1 gl iiid
1E -5 1E -4 1E -3 0.01 0.1 1 10
t, Square W ave Pulse Duration [sec]
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JSMICRO JSM50N20P

SEMICONDUCTOR N

TO-3P Package Dimensions

A ”
|e—p A1 ¢P = >
»—ta— E1——>
E2 —p
=1/ 4
0 | Qlai { h‘
Y v 1
== = $- F 5
I
D
I D1
AZJL
_J] A .] UBUEE
. : i L
b — < m b1
i i k =it
I 1 I
1
| [ { 1
L e
fopeii—— i a ”
|1—r
UNIT: mm
SYMBOL min nom max SYMBOL min nom max
A 4.40 510 E 15.20 16.20
A1 1.40 1.50 1.70 E1 13.60
A2 2.10 2.40 2.70 E2 9.60
b 0.80 1.00 1.20 e 5.15 5.45 5.75
b1 1.90 2.30 L 19.00 20.00 21.00
b2 2.90 3.30 L1 2.50 3.50
C 0.45 0.60 0.75 Q 510
D 19.40 19.90 20.40 Q1 3.90
D1 13.90
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