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APPLICATIONS

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

e UPS

FEATURES

® | ow gate charge

® | ow C, (typical 23pF )
® Fast switching

©® 100% avalanche tested
® Improved dv/dt capability
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SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD 13N65

IR AEIEME ABSOLUTE RATINGS (Tc=257)

# L
m A o5 "
Value (1A
Parameter Symbol i
13N65C/B/S 13N65F Unit
A T:l:'_“]“ _“/\ E‘_‘}Z‘: jE
Eiﬁ i e — AN B9 s Vpss 650 650 v
Drain-Source Voltage
I , I 13 13* A
ELIR A _;%@
Drain C t -conti . .6*
rain Curren continuous T=100C 7.6 7.6 A
BRI R R GE D
I 52 52* A
Drain Current - pulse (note 1) oM
i e A HEL R
I e M H Vass 430 vV
Gate-Source Voltage
BB e (G 2)
Single Pulsed Avalanche Energy (note | Eas 880 mJ
2)
TR GE D
I 13 A
Avalanche Current (note 1) AR
BRERERE LD
E 25 J
Repetitive Avalanche Current (note 1) AR m
TR B 1) PR S K P T AR A R (7 3)
Waéuuﬁmﬁﬁﬁiwﬁi{ dvidt 45 Vins
Peak Diode Recovery dv/dt (note 3)
Pp 250 51 w
Tc=25C
R ¢
C -Derate
Power Dissipation 2.0 0.41 W/C
above
25°C
I e G5 U S A A il
Operating and Storage Temperature Ty, Tsta 55~+150 C
Range
512 fa e ML
Maximum Lead Temperature for T. 300 C
Soldering Purposes

s B3¢ FELIAL T e et 4 U R 7

*Drain current limited by maximum junction temperature
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SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD  13N65

B4 ELECTRICAL CHARACTERISTICS

I H T MR B (HEER KB {7
Parameter Symbol Tests conditions Min |Typ Max |Units
XA&5FtE Off —Characteristics
“N_‘V/\ ZE __b
{ﬁ ﬁiﬁ%‘:%}— BVDSS |D=250pA, VGS=OV 650 - - V
Drain-Source Voltage
o 27 UL R R
ABVpss/A [Ip=250uA, referenced to
Breakdown Voltage Temperature pS&= D . H - 05| - | VvIiC
- T, 25C
Coefficient
. . . \Vps=650V,Vgs=0V,
TR O R A peT o es -1 A
. Ibss Tc=25C
Zero Gate Voltage Drain Current
Vps=520V, Tc=125C - - |10 | pA
1E ) AR A HL 9
Gate-body leakage current, lessk Vps=0V, Vgs =30V - - 1100 | nA
forward
IS 1va) AR A s HL O
Gate-body leakage current, lassr Vps=0V, Vgs=-30V - - |-100| nA
reverse
EA4E On-Characteristics
I (L F s
V Vps = Vas, [p=250uA 3.0 - | 5.0 \Y
Gate Threshold Voltage Gsh) bs = Ves, pTeobH
FAS 30 L FE
Static Drain-Source RDS(ON) VGS =10V , |p=6.5A - 0.71]0.78 Q
On-Resistance
1E 1) 5 5
Vps =40V, Ip=6.5A (note 4)| - 13| - S
Forward Transconductance 9ts bs b note
&% Dynamic Characteristics
PR Vps=25V,
WARE Ciss DS - 11790 [2410 pF
Input capacitance Vs =0V,
LR REE R f=1.0MH;
C - 175 | 229 F
Output capacitance o8 P
) L a2
ST A i HL | Cue _ | 23 | 31| pF
Reverse transfer capacitance
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SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD 13N65
HE451 ELECTRICAL CHARACTERISTICS
FrF5 1 Switching Characteristics
FEIR B [H] Turn-On delay time ta(on) Vpp=300V,Ip=13A,Rc=25Q - | 78 {102 ns
L7t} 1A] Turn-On rise time t, (note 4, 5) - 1133[175 ns
FEIR I ] Turn-Off delay time ty(off) - 1233|305| ns
N BEISE] Turn-Off Fall time t; - 1104 |160| ns
Mk 47 1 5 Total Gate Charge Qq Vps =480V, - 13952 nC
it — Y5 Fi.faf Gate-Source charge Qgs Io=13A - /85| - | nC
Hll— ¥ FL# Gate-Drain charge Qg Ves =10V (note4, 5 159 | _ | ¢
I — IR W Mo KASE (. Drain-Source Diode Characteristics and Maximum Ratings
1E ) e KIS HL
Maximum Continuous Drain Is - - 113 A
-Source Diode Forward Current
1E 7] e Kk FL
Maximum Pulsed Drain-Source Ism - - | b2 A
Diode Forward Current
1E ) Hs [
Drain-Source Diode Forward Vsp Vos=0V, Is=13A - - [1.39] V
\Voltage
R IR) PRSI [
. trr _ _ = 418 = ns
Reverse recovery time Ves=0V, Is=13A
S )k 2 EEL AR Q dl/dt=100A/us  (note 4) 485 c
Reverse recovery charge " T T M
#4314 THERMAL CHARACTERISTIC
% H % B o % B
Parameter Symbol Unit
13N65C/B/S 13N65F
2528 Fe P IBH
Rin(- 0.5 2.45 ‘CIW
Thermal Resistance, Junction to Case nG-e)
25 B PRI 1 B
AR _E _ _ Rth(-A) 62.5 62.5 C/W
Thermal Resistance, Junction to Ambient
R Notes:
1 Hﬂj\{%ﬁ)&mf%éﬂa R 1: Pulse width limited by maximum junction
)= B 17 £ {im. Pl
2.1=1 1.2mH, Ias=13A, Vpo=50V, Re=25 Q. il temperature
LEE T=257C 2: L=11.2mH, Ias=13A, Vpp=50V, Re=25 Q,Starting
3. | sp <13A.difdt S300A/us, VDDSBVpss, 44k Ty=25¢C
T =25C 3: Isp £13A,di/dt <300A/us,VDD<BVpss, Starting
T,=25C

4 KRR kb o E<300us, 5 AS Hhs2%

5. AL TR T 4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperature

al7
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SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD 13N65

$5{Fihzk ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics | Transfer Characteristics
VGS
Top 15
v =]
I 10
6.5V % | >
_ 0| s = _
$ Bottom 5! $ / 25°C
e - 1s0Cc /| /
= 1 /[ 1/
f 7
/ — A /I
L — | Notes: | / Notes:
) 1. 250ps pulse test / 1.250ps pulse test
2. T,;=257C / / 2.V,e=40V
! 041 |
I 2 4 6 8 10
1 10 VGS v
Vos [V
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
0.85
L P
0.80 V10V 10 L ol
Gs| /
0.75
g : <
E 0.70 % <~% 25°C
L‘IC8 0.65 1 i
AN 7 £
0.60 V=20V - 150 'C / Ngtgs:
= [ 1. 250ps pulse testT |
055 = Note:T:=25 C 2. Vi=ov
I I | ’S| ‘
0.50 | ‘ | ‘ 0.1
0 2 4 6 8 10 12 14 16 18 20 01 02 03 04 05 06 07 08 09 10 11 12 13 14
Iy [Al Vo M
Capacitance Characteristics | | Gate Charge Characteristics |
12
V=480V
10
V=300V
E >
§8 Vos=120V—— >
% RS
i 6
e
3
ﬁ 4
®
O]
>82
0
0 10 20 30 40

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

13NG5

$5{F %k ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation

vs. Temperature

On-Resistance Variation
vs. Temperature
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1.V, =0V 0 1. V=10V
2. 1,=250pA 2. |D=P_5A
0.8 | | 0.0
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T,[C] T;rcl
Maximum Safe Operating Area Maximum Safe Operating Area
For 12N65C For 12N65F
i . OperationinThisArea =+ Operation in This Area
Y S— s Limitedby Ry, g 102 s Limited by Rl
— i - — 105
< : : ) < -
2 p - PRl e e s s P 10015
o 9 2 | | BN
S10F [ : 5 BE= === ‘
o . o = ms:
c i L c [
® SN ® FT
a ) R A 10ms
0k RN -0 =F
E EEne : o DO NQ?
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ooaTsse 2TH80°C e
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04 . L i S e L
! 10° 10' 10° 10° 10° 10' 10° 10°
Vs Drain-Source Voltage [V] Vs Drain-Source Voltage [V]
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SHEN ZHEN LIMAN SEMICONDUCTOR TECHNOLOGYCO,.LTD 13N65

$5{Fh%k ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For 13N65C
[]
g 1
[=
o
Q.
g [ o-0s
4 —
= 0.2 RN - _:_--, |
£ 0.1 — T Notes:
e  F 0.1 - 12y 4¢c(t)=0.5C /W Max
|-E = : o 2 Duty Factor, D=ty /t,
s L 0.05 ™ | 3Tym-Tc=Ppm Ze yclt)
— o
N Lo 0.02 =] // af P e
-
Nqa /0-01 — // \\\\\ D J_..._l }_1 |
0.01 f=— Lty e
1) < uils i_—' i
[
1E-5 1E-4 1E-3 0.01 0.1 1 10
t, Square Wave Pulse Duration [sec]
Transient Thermal Response Curve
For 13N65F
p— D =0.5 ——‘-
o 1
2 —
§‘, 0.2 it - -
& i 0.1 [ s 7
x — __— - — ~—~ ’,4, ]
g 0 0s L — L /' > Notes:
€ . T S 129 y4c(t)=2.45C /W Max
g 0.1 L ~ // 2 Duty Factor, D=tq/t, 2
E " Eilo.02 - 3Tym-Tc=Ppm*Ze yclV)
a -~
" o
= - 0.01 A
N = //,\\ Pouy 1 |
7 il single pulse ey "It o
// g9 |—-t2 -—|
0.01
1E-5 1E -4 1E-3 0.01 0.1 1 10

t., Square Wave Pulse Duration [sec]
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