) =
N VAPESETR RS RS A
Lw SHEN ZHEN LIMAN SEIMCONDUCTOR TECHNOLOGY.CO.LTD . HANNEL MOSFET

60N40TP7/60N40TP4

igé’%ﬁ MAIN CHARACTERISTICS
ID 60A
Vbss 400V oD oD
Rdson (Vgs=10V) 60mQ — —
6 w} 6 m}
— —
)ﬂﬁ APPLICATIONS oL S1 082
® 11 # TR ® [oad Switch
® ik 75 1A il ® PWM Application
® L B ® Power Management
FEATURES
A \
® JEHEVh Rl R A ® Advanced Trench Technology G b
® FiE R bR E ® RoHSand Reaclil Compliant 10247 T0.247-4L
ot K 2 ® Halogen and Antimony Free
o L, ® Moisture Sensitivity Level 3
P HEEEYRBTERNER A S '
HHEVIREICR
AR By i o] N A B | ZIRBOE | 2 R
(Pb) (Hg) (cd) (Cr(VI)) | (PBB) (PBDE)
FRER) | <0.1% <0.1% <0.01% | <0.1% <0.1% <0.1%
| LR AE o o o o o o
YR G o o o o o o
(=N o o o o o o
SE{EE7 o o o o o o
S x o o o o o
0: FRIZICRINEELE SI/T11363-2006 bR IR EZR LR,
Pomg | x RRZTRAIEEREL SIT11363-2006 ARAERIREZR.
H R ER R G E (Pb) By, (HE TR RoHS 184 Fafiu .
Bl G
Marking Package
60N40TP7 TO0-247
60N40TP4 TO-247-4L

17
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SHEN ZHEN LIMAN SEIMCONDUCTOR TECHNOLOGY.CO.LTD 60N40TP7/60N40TP4

#H R KHE[E  ABSOLUTE RATINGS (Tc=25C)

m H # 5 ¥ oM Bfr
Parameter Symbol Value Unit
i3 e U A — SR LU FL
Eim. B B i Voss 400 Vv
Drain-Source Voltage
Ip
154 i 60
IS ;k B FELIR . T=25C A
Drain Current-continuous 36
T=100"C
B R kIR AR FRI
- - Iow 240 A
Drain Current — pulseNote 1
B e A R
+30 Vv
Gate-Source Voltage Vess
BT i Ae
Single Pulsed Avalanche EnergyNote 1 Eas 1380 mJ
T Th % P
FEROh % D_ D 395 W
Power Dissipation Tc=25C
It e 5 e S A R
Operating and Storage Temperature |T;, Tsrg -55~+150 T
Range

2/7
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SHEN ZHEN LIMAN SEIMCONDUCTOR TECHNOLOGY.CO.LTD 60N40TP7/60N40TP4

44 ELECTRICAL CHARACTERISTICS

m H 5 WA = ZIE: %ilhE = N N A

Parameter Symbol Tests conditions Min |Typ |[Max | Units
XA Off —Characteristics
T — R HUE
Drain-Source Voltage
T T I AR FRAR
Zero Gate Voltage Drain Current
1E [ AR A s R
Gate-body leakage current, lgssF Vps=0V, Vas =30V - - 100 | nA
forward
e AR A4 s FEL A
Gate-body leakage current, lgssr Vps=0V, Vgs =-30V - - |-100f nA
reverse
B4 On-Characteristics
)18 HL
Gate Threshold Voltage
s T FLRH
Static Drain-Source Roson) [Ves =10V, 1b=30A - |60 68 | mQ
On-Resistance
FZ& 4% Dynamic Characteristics
LIPS
Input capacitance
i LA
Output capacitance
S i) A% i L

Reverse transfer capacitance

BVbss Ip=250pA, Vas=0V,T,;=25°C | 400 - - Y

Ipss Vps=400V,Ves=0V, Tc=25TC - - 10| pA

VGs(th) Vbs = Ves, [p=250pA 24| - |44 | V

Ciss - |90 | - | nF
\/ps=25V,
Coss Vs =0V, - | 806| - | pF
f=1MHz
Crss - |25 | - | pF

3/7
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SHEN ZHEN LIMAN SEIMCONDUCTOR TECHNOLOGY.CO.LTD 60N40TP7/60N40TP4

H4#tE ELECTRICAL CHARACTERISTICS

FroiFtE Switching Characteristics

ZEIRFSTE] Turn-On delay time ta(on) \Vpp=200V,Ip=60A,Rc=25Q - |45 - ns
_EFFFE] Turn-On rise time tr Ves=10V - |19 | - ns
FEIRETE] Turn-Off delay time ta(off) - |75 - ns
TF%ES1E] Turn-Off Fall time s -1 22| - ns
WK B A S Total Gate Charge Qq \Vps=320V , - 1139 - | nC
Mt —U5 T Gate-Source charge Qgs Io=60A - |45 - | nC
it —JR 77 Gate-Drain charge Qgd Ves =10V - 13 ] -] nC
Wbz FH Gate Resistance Ry f=1MHz - 18] - | Q
R — IR IR E R R B RBEE Drain-Source Diode Characteristics and Maximum Ratings
1E [ s %
Drain-Source Diode Forward Vsb Vaes=0V, Is=30A - - 114V
\Voltage
S 0] S I [A]
i T - 1126 - ns
Reverse Recovery Time RR Vs = 0V, Is = 60A,
R a1k 2 B le/dt=100A/US
- |106| - C
Reverse Recovery Charge Qrr H
#t THERMAL CHARACTERISTIC
W H 5 B BAfr
Parameter Symbol Value Unit
45 2 ST FARE Rer .
Thermal Resistance, Junction to Case L 0.43 CAW
48 B PR 1) B H RifiA)
: - C/W
Thermal Resistance, Junction-to- 40
Ambient

NOTES:

1.L=0.5mH, VDD = 50V, RG=25Q, Starting at TJ = 25°C

www . Iimanseim.com
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SHEN ZHEN LIMAN SEIMCONDUCTOR TECHNOLOGY.CO.LTD 60N40TP7/60N40TP4

#R4F 122 ELECTRICAL CHARACTERISTICS

60 A NGS =6V
9=7
S=lgv
b= =9V
I}
= 3 S 12
T <
o S=15V
= e
o GS|= 18|V
O /f vgs =5V
/
oA VES =4V
0OV 1 V/div. 10 Vv

Drain to Source Voltage
Fig1. Output characteristics TJ= 25°C

10 V
/

o /
£
2
m 2
2 &
3 >
3 /
m —
8 /
& /
o
B /

0V

0C 20 n C/div. 200n C
Gate Charge

Fig3. Gate charge characteristics

3 T T T T 4
PULSE DURATION = 80 us /

DUTY CYCLE = 0.5% MAX /

\

d

—

NORMALIZED DRAIN to SOURCE
ON RESISTANCE

L
Ves= 10V, b= 30 A
0 I

50 -25 0 25 B0 75 100 125 180 175
T, JUNCTION TEMPERATURE (°C)

Drain Current

Capacitance

Drain to Source Resistance

Fig 5. RDS(ON) vs junction temperature

60 A

10 A/div.

0 A

/

ov 1 V/div. 10V

Gate to Source Voltage

Fig2. Transfer characteristics

100n F

decade/div.

10pF

66 m ohm

T m ohm/div.

58 m ohm

100mV  decade/div. 100 V
Drain to Source Voltage
Fig 4. Capacitance Characteristics

=
)
n
m
fe?)

N<

G
)

S
yd

AN

\%
\\

10 A 5 A/div. 60 A

Drain Current
Fig 6. ID VS RDson
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SHEN ZHEN LIMAN SEIMCONDUCTOR TECHNOLOGY.CO.LTD 60N40TP7/60N40TP4

KFE 28 ELECTRICAL CHARACTERISTICS

60 A 5N D=50A
L8]
S
= S \
@ = =
S 2 g 'S- D=30A
% = 3 £ = 20/A
o o w o
ot = =} ~—
3 (@] N
O —
%] .
i
/ ()
0A 0oV
(Y} 200 m V/div. 2V 4V 1 V/div. 10 Vv
Source to Drain Voltage Gate to Source Voltage
Fig 7 . Forward characteristics of reverse diode Fig 8 .Drain to Source Voltage vs.
Gate to Source Voltage
200 m ohm Operation in This Area
8 is Limited by R ..,
=
(107
k7]
44 =
g 2
O = p g 20/A ‘g
% LO Dl=30 A é
(o} E \ \ D=S0A& £
g S V\_____=== g
-— [a)
= -
© 1.7,=25°C
O 2T,2150°C
0 Sk 10' l 3. Single Pulse |
288 1 V/div. 10 Vv Voer Drain-Source Voltage
Gate to Source Voltage
Fig 9 .Drain to Source Fig 10 .Safe operating area
Resistance vs. Gate to Source
Voltage
=
T
.
&
E-3 otes :
8_ 1,sz Glt) = 0.43 C/W Max
$ Z,Duiy Factor, D =t,/t,
o BTy Twm By~ Zpn bt
ol L I
£
Pt LML
= ty |
% 10° - " single pulse = t2=]
F
10° 10™ 107 107 107" 10° 10°

t,, Square Wave Pulse Duration [sec

Fig 11 .Transient thermal impedance
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SHEN ZHEN LIMAN SEIMCONDUCTOR TECHNOLOGY.CO.LTD 60N40TP7/60N40TP4

¥R~ PACKAGE MECHANICAL DATA

TO-247

COMMON 1 MENS 10NS

: . 4 SYMBOL L]
L E2 crl 82 Al H_._ ) 5 s 2 M1
/ = i .90
T : T = Al 1o
: /ﬂl J(/ P a2 :.:e.ﬁ
£, —!‘ J—_ : ( a/ : ) J;sl irlwJ
= . : B2 2. 00
2 —— B3 L. 90
= O 69\ L_apy - 5 W
| T L D1 16. 35
L) 1.0z
15. 70
2,40
i E3 41 6. 10
— 3. 10
| T 9. B
= ‘ } ! i3 \ A2 | ’ I \ Y
- ro B2 1 | E
| | | T = | || L 19. 72
| | L1 3.90
5 L | | e
| : ' | I | P2 | 710 2
B | 5 6. 05 !
W 0. 45 —
l “ 0 5. 60 :
c I — 1
/ W i Y oz 1 s T Y,
—E g

COMMON DIMENSIONS
El g MM
SVBOL iy NOM | wAX
| e 4 .90 | 5.00 I‘ 5.10
18 Al 190 | 200 | 210
‘ - ] 2|23 | 241 | 2m
£ ;—I B L15 | 1,20 | 125
| ok I B1 2.50 | 265 | 2,80
| S e = — B2 120 | 1,33 I
= s ; = + B3 1. 15 1. 20
= e C 0. 55 0, 60
T b 20,75 | 20.95
Dl 16,35 | 16.55
e E3 J 02 L 02 L1z
[3 15.70 | 15.90
El 145 | 1.55
I 625 | 6.3
e B3 | 13,05 | 13.25
- [ 12, 70 12. 80
- F 9. 55 8.75
Fl 150 | 4.60
{ | 2 820 | 8.0
54 BSC
el 5. 08 BSC
— L | 1980 [ 20.00 | 20.20
L 3.97 | 417 | aar
oP | 370 | 380 | 3.90
4P | 2,00 | 300 | 310
Pz | .10 | 7.20 | 7.30
P3| 3,60 | 3.60 | &70
S 6. 05 6. 15 6. 25
i 550 | 560 | 5.70
8 2 6
[T 1° 4 5
02 16" | 18" 20°
03 B | 10" 12%
83(2x)

b (2xk
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