N A TE 3 55 2 37 20N it 1A
N-CHANNEL MOSFET

PHJCS60N10I

FEZH MAIN

CHARACTERISTICS

ID 60A
Vbss 100V
Rdson—-max 16mQ
(@Vgs=10V)
Qg—typ 51nC

ﬁﬁg APPLICATIONS

® = Ij% DC/IDC H##5
BESIE S

® EJi LIRS
® RENH
® AN[H] T HL YR

e High power DC/DC
converters and switch
mode power supplies

e DC motor control

e Automotive applications

e Uninterruptible power

supply

45 Package

e bR FEATURES
© {C A H i ® Low gate charge
® ik Rdson ®Low Rdson
® JHIGIH R ® Fast switching RS0 N T0-262 s
® 7 i T =5 I @ 100% avalanche tested
® =it dv/dt fiE ® Improved dv/dt capability
O ROHS /7 iy ® ROHS product
17 715 5. ORDER MESSAGE
1 8 # ‘5 Order codes . ;
- Boid | H %
Bx-%E ToE-5% B & -Gy TG &~y .
Marking Package
Halogen-Tube Halogen-Free-Tube Halogen—-Reel Halogen-Free-Reel
JCS60N10I-C-B JCS60N10I-C-BR N/A N/A JCS60N10 T0-220C
JCS60N10I-R-B JCS60N10I-R-BR JCS60N10I-R-A JCS60N10I-R-AR JCS60N10 DPAK
JCS60N10I-S-B JCS60N10I-S-BR JCS60N10I-S-A JCS60N10I-S-AR JCS60N10 T0-263
JCS60N10I-B-B JCS60N10I-B-BR JCS60N10 T0-262




dixt i KEUE  ABSOLUTE RATINGS (Tc=257C)

U A B
T H o5 .
Value 2
Parameter Symbol i
JCS60N10I Unit
¢ e R AR — S B HL R
- " Vpss 100 Vv
Drain-Source Voltage
HELER R R b T=25C 60* A
Drain Current -continuous Ib T=100TC 48* A
SRR AR GE D
Drain Current - pulse Iom 240* A
(note 1)
s = L
& Vess +20 Vv
Gate-Source Voltage
Bk piREE G2
Single Pulsed Avalanche Eas 400 mJ
Energy (note 2)
FHHER O D
L IR G Ias 32 A
Avalanche Current  (note 1)
HE AR GED
Repetitive Avalanche Current | Ear 180 mJ
(note 1)
Po Tc=25C 166 w
FEHh R > °
o -Derate above
Power Dissipation . 1.33 W/C
25C
5 (e 25l S AT AR
Operating and Storage Ty, Tste -55~+150 C
Temperature Range
91 2t e MR IR
Maximum Lead Temperature TL 300 C

for Soldering Purposes

I A0 P AL A e e 4 PR A

*Drain current limited by maximum junction temperature




A7 ELECTRICAL CHARACTERISTICS

Tt H (ST MR 2% AT s A KPR {7
Parameter Symbol Tests conditions Min| Typ |Max |Units
KAHME Off —Characteristics
i _EEE? o BVbss Ip=250pA, Vgs=0V 100 - - V
Drain-Source Voltage
Vps=100V,Vss=0V, ) ) 1 UA
FE M A U LA : Tc=25C
Zero Gate Voltage Drain Current Pss vV =100V,V =0V,
Te2100C ©° o I s
1E [ AR A I F U
Gate-body leakage current, lgsse Vps=0V, Vgs=20V - - 100 | nA
forward
S e WK A T FRLIA
Gate-body leakage current, Icssr Vps=0V, Ves=-20V - - -100| nA
reverse
45 On-Characteristics
IEE{E EEE VGS(th) Vs = Ves , |D:25OUA 2.0 - 4.0 V
Gate Threshold Voltage
A AS 33 F PE
Static Drain-Source Rpsony  [Ves=10V, [p=40A - 14.0 [16.0| mQ
On-Resistance
A4 Dynamic Characteristics
AR ) Rg f=1.0MH; - 2.4 - Q
Gate resistance
N . Ciss - 2800 - pF
I iput capacitance N oa= 25V
i LA ’
i(ijutput)irapacitance . Vs =0V, ) 314 | PR
R e - OMHe
Crss - | 200 | - | pF

Reverse transfer capacitance




7% ELECTRICAL CHARACTERISTICS

JF 4 Switching Characteristics
ZEIR I 3] Turn-On delay time ta(on) - 129 - | ns
b FHEFTE Turn-On rise time tr V =50V,l =30A,R =5Q - |65| - | ns
43R ] Turn-Off delay time ta(off) fRote 4,%5)  © - |106] - | ns
BT[] Turn-Off Fall time s - 61| - | ns
HiHA FEL 77 L B Total Gate Charge Qg Vps =50V , - |51| - | nC
Mt — Y H fif Gate-Source charge  Qgs ‘oY - 14| - | nC
Mt — a4 Gate-Drain charge Qg Yes=10V  (note4, 5 [ [1g| - | nc
IR — R A R S B K E [ Drain-Source Diode Characteristics and Maximum Ratings
1E 7 i KB E FL A
Maximum Continuous Drain Is - - |60 A
-Source Diode Forward Current
1E ) i R ok L UL
Maximum Pulsed Drain-Source Ism - - 240 A
Diode Forward Current
1E[A) %
Drain-Source Diode Forward Vsp Ves=0V, Is=40A - - 1.2] V
Voltage
B[ PRI 1)
Reverse recovery time tr vV =0V, | =30A Nk ns
2 R AL diFfdt=100A/us  (note 4)
Reverse recovery charge Qr S8ty ne
H % THERMAL CHARACTERISTIC
W H % o5 "o i
Parameter Symbol Max Unit
JCS60N10I
%EUE%E‘J%MH . Rth(-c) 0.75 TWw
Thermal Resistance, Junction to Case
%ﬂ%iﬁ%ﬂm . ) Rth(-A) 62.5 TW
Thermal Resistance, Junction to Ambient
R Notes:
1. kb o B bl B s 45 T BE i) 1: Pulse width limited by maximum junction
2: L=0.5mH, 1as=32A, Vop=64V, Rge=25 Q,iftirs temperature
i T=25C 2: L=0.5mH, Ias=32A, Vop=64V, Re=25 Q,Starting
3: Isp<60A,di/dt <200A/us,VDD<BVpss, L1 4 i T,=25C
T,=25C 3: Isp <60A,di/dt <200A/us,VDD<BVpss, Starting
4: BkoPIRR: Jikoh 9 BE<300ps, 5 4% <2 % T=25C
5. BAST/ERETLX 4: Pulse Test: Pulse Width <300us,Duty Cycle<2%
5: Essentially independent of operating temperature



Kb 2 ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

Transfer Characteristics

2]
Top

<

39

/ VGS=38V.

- ‘// VGS=7v

100

2233

80
< o / VGS=6V.
[=]
P / /
» /
// i
20 D
Notes:
1. 250,85 pulse test
21}_:51
0
0 5 10 15

Vs M

- 150C
z = > 5 /[
-} -
10 /
/ 25T
7
VA
1
7 Notgs: —
F 1.20ps pulse test—
/ 2.V, =15V]
sl | l
4 6 8
Ves V]

On-Resistance Variation vs.
Drain Current and Gate Voltage

Body Diode Forward Voltage Variation
vs. Source Current and Temperature

0.040 150 //

0.035 55 ////

0.030 - i
B - /]
= 0.025 . 1500 7
2 . \/
=

0.020 & /

Az L
0.015 % / / 25C
0.010 . 0 =
2 4 5] 8 10 12 00 02 04 06 08 10 12
Veslv] Voo M

|  Capacitance Characteristics | |  Gate Charge Characteristics

6000 T T 12

\ cissic,;c,d (Cy4; Shorted) —

5000 cuss'cds+czd & — 10 t
— B s |
LT-. c crss_cgd @
Q 1SS :
T)J 4000 5 &
& 3000 - 5 ¢
- 3
2 N 2
& 2000 ]
o, \ g 4
(c cfSS o
& 1000 P> i\\ > ,

CrSS
0 0
0.1 i 10 100 1000 0 10 20 30 40 50 60

Qg Toltal Gate Charge[nC]



FFIE 2 ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation

vs. Temperature

1.15 /
1.10
=)
&
s 1.05
E
o
£
2 1.00
>
m
0.95 Notes:
/ 1. V=0V
2. 1,=250pA
0.90 1 1 1
75 50 25 0 25 50 75 100 125 150 175
o]
Maximum Safe Operating Area
1000 — T
s
" Cperationin This Area
“isLimited by R //
100 7
—_ 2N
S - N 9
e 7 ™ . 1ms
g W = P
n / N .
510 — \‘
o
o ,I . 1
b 7 N
S \ 10ms
a 1 Note bc
Tc=25C o e e e o o e ) s e e e 22
12+ T5=150TC
|3+ Single Pulse
0 T TTTTHT
0.1 1 10 100 1000

Vis Drain-Source Voltage[V]

On-Resistance Variation
vs. Temperature

25

20

R0 (Normalized)

10 ]
05 Notes:
1.Vgs=10V
2.1D=40A
00 1
-50 25 0 25 50 75 100 125 150 175

T(c)

Transient Thermal Response Curve

Duty Cycle - Descending Order 1

—05

0.1 782

(0.1

0.05
[
0.02

(001

v/

00

/ S'ingie Pulse

Thermal Response [Z6IC]

0.001

Suall

-t

Notes:

1. Duty Factor, D=t:/t

2.Tw-Te

b —

=Pou * Zac(t)

0.00001 0.0001 0.001 001

0.1

Rectangular Pulse Duration [sec]

1 10




YMER S PACKAGE MECHANICAL DATA

E A
ﬂ\ ~ s;rjnt;ol MIN MAX
= A 430 | 470
] ‘@"L‘ B 110 | 1.40
b 070 | 0.95
- c 040 | 065
O = D 1520 | 16.20
D2 9.00 | 9.40
E 9.70 | 10.10
| M | ~ e 239 | 2.69
3| | | F 125 | 1.40
| | | . L 12.60 | 13.60
1 | H 12 | 280 | 320
I | | Q 260 | 3.00
| | | Q1 220 | 2.60
, | " 01 ¢ P 350 | 3.80




YMER S PACKAGE MECHANICAL DATA

3 A
] _tL__
3]:_ e u ‘ mm
[ % —1] SYMBOL ,
MIN MAX
{> . A 2. 16 2. 41
i Al 0. 97 1. 17
L A2 0. 00 0.15
b 0. 63 0. 93
HERIIF® B bl 5. 13 5.53
[ ;\__ » b2 0. 66 0. 96
- c 0. 40 0. 60
e 1ol - D 5. 80 6. 40
A E 6. 30 6. 90
e 2. 286BSC
L 2. 50 3. 30
[ 1 L1 1. 20 1. 80
— L2 0. 6 1. 00
L3 0. 85 1. 30




YMER S PACKAGE MECHANICAL DATA

0-263

E MM

] AL SYMBOL = —

/j A 430 480

Al 112 142

CD A2 254 284

- b 067 100

c 029 062

= D1 840 9.00

. . e E 9.80 10.46
A1 T — e 254BSC

1] |l \ H 12.00 16.00

b ¢ h2 112 145

i I :L L 150 310

— i L1 1.45 1.70




YMER S PACKAGE MECHANICAL DATA

e
: — i

symbol MIN MAX

B A 4.40| 4.90

B 1.10 1.40

= b 0.70| 0.95
Q} c 0.30| 0.60

« Tl c1 0.33| 063

SJ J l| B D2 8.20 9.20
— ,L ¢ E 9.60 | 10.50
. e 2.39| 2.69
. el F 1.20 1.35

L 13.11 | 14.61

L2 3.55| 4.05

. [ . Q 1.10 1.40

Q1 245| 285




