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SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD N i RAIG N 5% E

N-CHANNEL MOSFET

50NO06

FESH MAIN CHARACTERISTICS

Ip 50 A

Vbss 60 V

Rdson(@Vgs=10V) | 23 mQ

Qg 34 nc
i APPLICATIONS
® =4I HE e High efficiency switch
® L AHLAR mode power supplies
® UPS HijE e Electronic lamp ballasts

based on half bridge
e UPS

P FEATURES
© {4 H A ® | ow gate charge

® {iX Cyss (JLT{H 20pF)

® J O R

® 7 i A 22 i T I

® =1 dv/dt fg

®ow Cs (typical 20pF )
® Fast switching

©100% avalanche tested
® Improved dv/dt capability

T0-220F

O RoHS 7= i ® RoHS product
P EEEEY RS TEN SRS E
HEY) R TCE
AR FR 4 7K W N M B | ZIRECK | 2R R
(Pb) (Hg) (cd) cr(vy) | (PBB) | (PBDE)
(FHZR) <0106 | <01% | <001% | <01% | <01% | <0.1%
oI ZHE O o o o o o
LRSI i O @ O O O O
R o o o o 0 0
CEIC O O 0 o 0 0
p R X o O o 0 0
O: FrRIZICE M Fr AL SIT11363-2006 FRUEFIFREZESK LT .
i X FTRZICRIE =B H SIT11363-2006 ARtk R K.
Harr= e bS58 (Po) gy, H)E TRECHE RoHS $54-#5 i .

www. limanseim.com

1/10



SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD

S50NO06
IR AEIEME ABSOLUTE RATINGS (Tc=257)
5 H %o #H_{H Value g
Parameter Symbol 50N06C/D 50NO6F Unit
e ?‘] _“/\ W —k
Eim. i B — YA LA Voss 60 v
Drain-Source Voltage
; . I *
S S 50 50 A
Drain Current  -continuous T=100C 317 31 7% A
= Ty “:: vy sz 1
Eij.iﬂﬂ(/qj/ﬁ*&%/m(( ) lon 200 A
Drain Current — pulse (note 1)
I e M FEL
Y +20 Y
Gate-Source Voltage ess
BT i RE G 2)
Single Pulsed Avalanche Energy Eas 927 mJ
(note 2)
T HLRGE 1)
I 50 A
Avalanche Current (note 1) AR
HETHREE GED
Repetitive Avalanche Energy (note |Ear 12 mJ
1)
TR ) PSS e K R TR AR A
(1 3) dv/dt 7.0 V/ns
Peak Diode Recovery dv/dt (note 3)
Ppb 103.8 56 w
Tc=25C
8 SIS N
P Dissioati -Derate
ower Dissipation above 0.83 0.45 W/C
25C
IR SR AT
Operating and Storage Temperature | Ty, Tsto -55~+175 T
Range
7| 2 d v MR
Maximum Lead Temperature for TL 300 C
Soldering Purposes
* B8 PO 95 4 R
*Drain current limited by maximum junction temperature
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SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD

50N06
45 ELECTRICAL CHARACTERISTICS
m H fF T MRS A SEZNE: %= I X VA
Parameter Symbol Tests conditions Min |Typ|Max | Units
X4 Off —Characteristics
“::_:/\:FW ji
R 5 P BVoss  |5=250pA, Ves=0V 60 - | -| vV
Drain-Source Voltage
o 27 H R L S R P
ABVpss/A |Ip=250uA, ref dt
Breakdown Voltage Temperature pss P i WA, Teterenced o - 06 | - | VIC
- T, 25C
Coefficient
ML T PR Vos=60V.Ves=0V, To=25°C | - | - |10 wA
. Ipss -
Zero Gate Voltage Drain Current Vps=48V, Tc=125C - - [100] pA
1F [ BB A s HL i
Gate-body leakage current, lgssF Vps=0V, Vgs =30V - - 100 nA
forward
IS 1) WA A s HL IR
Gate-body leakage current, lessr Vps=0V, Vgs=-30V - - |-100, nA
reverse
A On-Characteristics
I {1 FL s
\Y; Vps = Vas, [p=250uA 2.0 - 40| V
Gate Threshold Voltage st oS ©s P H
A S L RH
Static Drain-Source Rbs(on) Vgs =10V, [p=25A - 19| 23 | mQ
On-Resistance
1E ) 5 5
Vps = 40V, Ip=25A (note 4) 30 | - S
Forward Transconductance 9ts bs P note
Zh A% Dynamic Characteristics
an N\ LAY
PG | Cus - | 900 oF
Input capacitance
N . VDS=25V,
Hr A _
Output capacitance Coss Ves =0V, - | 430 PF
&mp@%;% f=1.0MH;
l:l 1 NS
e . Crss - 80 pF
Reverse transfer capacitance
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SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD

50NO06
4% ELECTRICAL CHARACTERISTICS

FFR$5 1 Switching Characteristics
ZEIR I} [E] Turn-On delay time ts(on) Vpp=30V,|p=50A,Rc=50Q - 140 | - | ns
T} IR Turn-On rise time t, (note 4, 5) - 1100]| - ns
FEIR I} 1] Turn-Off delay time tq(off) - 190 | - ns
B Turn-Off Fall time t; - |8 | - | ns
MR B 47 B 5 Total Gate Charge Qg Vps =48V , - 134145 nc
HF— Ui Gate-Source charge Qgs Ip=50A -1 7|-nC
Mt — i Hitar Gate-Drain charge Qgq Ves =10V (note 4, 5) - 17| - nC

I — IR W R Mo i KUE(H Drain-Source Diode Characteristics and Maximum Ratings
1F Ih) e K8 L IR
Maximum Continuous Drain Is - - | 50 A
-Source Diode Forward Current
IE B Bkt
Maximum Pulsed Drain-Source Ism - - 200 A
Diode Forward Current
NREPENY
Drain-Source Diode Forward Vsp Vgs=0V, Is=50A - 14| V
\Voltage
S 1) P B2 (]

. tor - 50 | - ns
Reverse recovery time Vas=0V, Is=50A
B I P A LA dlg/dt=100A/us  (note 4)

Qr - 80| - uC
Reverse recovery charge
#4514 THERMAL CHARACTERISTIC

W H % = &K Max g
Parameter Symbol 50N06C/D 50NO6F Unit
45 25 ST ABH
) . Rth(j-c) CTIW
Thermal Resistance, Junction to Case 1.20 2.22
45 BRI IR ARBH
_ _ .| Ring-a) 62.5 62.5 ‘CIW
Thermal Resistance, Junction to Ambient
R Notes:
1. Bkehas B & s v PR 1: Pulse width limited by maximum junction
2: L=0.4mH, las=50A, Vpp=25V, Rs=25 Q,iTif temperature
4 T,=25°C 2: L=0.4mH, Ias=50A, Vpp=25V, Rg=25 Q,Starting
3: lsp <50A,di/dt <300A/us,VDD<BVpss, LI 4 T,=25C
T,=25C 3: lsp <50A,di/dt <300A/us,VDD<BVpss, Starting
4: kP Pt: kb8 Z<300us, A <2 % T,=25T
5. AL TARRE LR 4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperature

4/10
www._ limanseim.com




SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD

S50NO06

45{Fgh2k ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

100

Top | 15V
10V]

9
8V
v
65
(3%
5.5V
Bottor 5V

I [A]

Notes:
1 . 25Qp§lpulse test
2. T-=25C

| el B |
0.1 1 10

Vs V]

On-Resistance Variation vs.
Drain Current and Gate Voltage

23

22

21

20

V_=10V

Rps (on) [ mQ]

Iy [A]

Capacitance Characteristics

1x10°

PP
D85
aa ‘ﬂa

&g

Capacitance [pF]

10’ 10'

V s Drain-Source Voltage [V]

10°

Transfer Characteristics

—_ 4
< 5
= |25C / 150°C
10 \, fo
717
1
]/
/
[ ]
[]
/ / Notes:
‘1 .250p§ pulse test—
/ 2.V =40V
) [
4 6 8 10 12
Ves V]

Body Diode Forward Voltage Variation
vs. Source Current and Temperature

lor [A]

150 C
/ 25T

/ Notes:
10

1. 25¢ps pulse test—]
2 VGTOV

0.5 1.0 15

VSD M

Gate Charge Characteristics

T
Vos=48V
0 V=30V -
vl =12v
S ~ P
o 8
(o]
8
2
26
<4
3
o
D4
Q
©
O
83
>
0
0 10 20 30 40

Q, Toltal Gate Charge [nC]
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SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD

S50NO06

$5{Fh4k ELECTRICAL CHARACTERISTICS (curves)

Maximum Drain Current Breakdown Voltage Variation
vs. Case Temperature vs. Temperature
@ 1.20
1.15
/
g ’-é‘ 1.10
+ 40
5 % 1.05 /
5 £ o
Z E{D 1.00
g =%
[s) m 095
_o20 /
0-90 Notes:
085 1. V=0V
' 2. 1,=250pA
0 L L s L N 0.80 | |
2% 50 5 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
T, Case Termperature [ (] T[C]
Maximum Safe Operating Area Maximum Safe Operating Area
50N06C/D 50NO6F
ZOperjatio:n ijn ‘Th;ls‘ :A;‘rea RIDSRNA A - [ Operation in ‘T‘h;ls‘ ;/-;\rea DY R RRAT R, _
10 His Limited by Ryg——t et e e | — 107 pis Limited by R E S
100 = = 100ps —
< ms_—| < N R
£ g 10ms £ 10 | 1ms
10 — = =]
£ tooms = £ - 1oms
8 DC O DC ~] 100ms |
c C
® 10° ‘® 10
[a)] [a)]
— o :Note: 1o kNote: :
—=1T=25C 1 Te=25¢C
F-2T=150C 2 T=150C
g2 |3 Single Puise 2 |3 Single Pulse
10" 10° 10' 10° 10" 10° 10' 10°
V s Drain-Source Voltage [V] V s Drain-Source Voltage [V]
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SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD

S50NO06

Transient Thermal Response Curve
50N06C/D

L
® e
@ F—1D=0.5 —
15} . ]
a L
2 0.2 o
14 0.1 _----”’—— 7 B
—= —=o0.1 mann
© q Notes
E = 7 12y 4c(t)=1.20T /W Max
2 ;_0.05 7 2 Duty Factor, D=ty /t,
= O L A 3Tym-Tc=Ppm"Zg uclt)
= 0.02 A
9 P e
- 0.01 // IJNRLY
Np.o1 ol W, ]
ingle p o i
?‘n }
1E-5 1E-4 1E-3 0.01 0.1 1 10
t, Square Wave Pulse Duration [sec]
1 T T
A
5|
[ =
] == D=0.5 L ——
S e~
3 02 B g
& .1 T — =
- E—10.1 E
© Notes:
g ot g 124 ,4¢(t)=2.22T /W Max
o [.0.05 - il 2 Duty Factor, D=ty/ty
[ N i -t Pren 3Tym-Tc=Ppm " Zp yclt)
= 0.02 P
9] — / -
I 0.01 p K
N§o1 — -'/ - »
-t
I ] D. I i
=
1E-5 1E-4 1E-3 0.01 0.1 1 10

t, Square Wave Pulse Duration [sec]
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SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD

50N06
SMEER~F PACKAGE MECHANICAL DATA
T0-220C
E
0P 555
— — symbol MIN MAX
[ = A 430 | 4.70
] @ 5 B 1.10 | 1.40
b 070 | 0.95
c 040 | 0.65
O =~ D 15.20 | 16.20
D2 9.00 | 9.40
E 9.70 | 10.10
| M | ~ e 239 | 2.69
3|l | ‘ - F 1.25 | 1.40
| | | L [ 1260 [ 13.60
il L2 | 280 | 3.20
l | | Q 260 | 3.00
|| Q1 220 | 2.60
‘ 6 I o U P 350 | 3.80
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SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD

50N06
M2 R~ PACKAGE MECHANICAL DATA
E =
5
symbol | MIN | MAX
@{\@ = A 45 | 49
o P ! B ~ | 147
CP— 5 07 | 09
c 045 | 06
@ D 15.67 | 16.07
| E 9.96 | 10.36
a e 2 54TYPE
. ! | F 234 | 274
= — L 12.58 | 13.38
[l 2 | 313 | 3.3
I P 3.08 | 3.28
| I I b Q 3.2 3.4
| | | . Qf 256 | 2.96
y Ul
g | e
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SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD

50N06
SMER~F PACKAGE MECHANICAL DATA
L
-
3 = A ) SYMBOL ak
- |~ MIN NOM | MAX
?T E A 440 457 470
1 __JJE—-_———— *Ad 122 127 1.32
ﬂl o ' 22 | 258 | 269 | 279
C N 1 83 0.00 0.10
”Fijz) ﬂJl_ b 077 | 0813 | 0%
b 120 | 1270 | 138
43 c 034 | 0381 | 047
= D1 860 | 870 | 880
| A 49 'E 1000 | 10416 | 1026
ij 5 T E2 1000 | 1040 | 1020
- ! At ‘e 254 BSC
il o H 1470 | 1510 | 1550
H2 17 | 127 | 140
b — : tikxj1 ‘L | 200 | 230 | 260
I "1 L1 145 | 155 | 170
e L - L2 2.5 REF
. @l L4 0.25 BSG
Ly )
| ° f 0° 5 8°
[ 81 5° 7° g°
| R B2 10 3 5¢
| DP1 140 | 150 | 160
| DEP 005 | 010 | 020
|
E7
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