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#&® | Descriptions
TO-220 #BEHE13E N JAE MOS 173 &, N-CHANNEL MOSFET in a TO-220 Plastic Package.

$$4E / Features
{ERPE, FF IR E R,

Ultra Low On-Resistance,fast switching.

& |/ Applications

ZAEE T R R R, 50 PFC B RIZE T4 S5 R (0 B BB T

These devices are well suited for high efficient switched mode power supplies, Active power factor
correction, electronic lamp ballast based on half bridge topology.

RIEREHEBEE |/ Equivalent Circuit

D

SIBIHES / Pinning

PIN1: G PIN2:D PIN3:S

BIARENEES / hee Classifications & Marking

TOEPE15BE, See Marking Instructions.
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tRBR&%#1 |/ Absolute Maximum Ratings(Ta=25°C)
S 5 ES(IE] 2Ty}
Parameter Symbol Rating Unit
Drain-Source Voltage Vbss 40 \Y
s Ip(Tc=25C) 170 A
Drain Current
Ip(Tc=100"C) 110 A
Pulsed Drain Current © lom 1000 A
Gate-Source Voltage Vas +20 \Y
Single Pulsed Avalanche Energy L=0.3mH c Eas 618 mJ
Avalanche Current © Ias 39.3 A
5 Pp(Tc=25C) 272 w
Total Power Dissipation
Pp(Tc=1007C) 136 W
B PDS|\/|(TA=25OC) 8.3 W
Power Dissipation
Pposm(Ta=707C) 5.3 w
Junction and Storage Temperature Range T,,Tste -55t0 150 C
H4EES#EL | Electrical Characteristics(Ta=25°C)
B8 s MRS AME| HENE |RXE| B
Parameter Symbol Test Conditions Min Typ Max | Unit
Drain-Source Breakdown Voltage | BVpss | Ves=0V Ib=250pA 40 \Y
VD3=4OV VGS=OV 1 |JA
Zero Gate Voltage Drain Current Ipss
T,=125C 5 MA
Gate-Body Leakage C t
o a0 HHTen loss | Ves=t20V  Vps=0V £100 | nA
Gate Threshold Voltage Vasin) | Vpos=Vaes Ip=250pA 1 2.1 3 \Y
Static Drain-Source _ _
On-Resistance Ros(on) | Ves=10V Ib=30A 1.8 3 mQ
Forward Transconductance grs Vps=10V Ib=10A 60 S
Forward On Voltage Vsp Vgs=0V Is=10A 0.74 1.3 \Y
Input Capacitance Ciss 8040
. VD3=25V VGS=OV
Output Capacitance Coss f=1MHz 622 pF
Reverse Transfer Capacitance Crss 473
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HI4EEESEL /| Electrical Characteristics(Ta=25°C)

2 s gl e S B/ME| HBYE |RAE| BU

Parameter Symbol Test Conditions Min Typ Max | Unit
Gate resistance Rq f=1MHz 1.05 Q
Total Gate Charge Qy(10V) 128 180
Total Gate Charge Qq(4.5V) | vge=10V Vps=20V 54 80
Gate Source Charge Qgs Io=20A 29 ne
Gate Drain Charge Qgq 11
Output Charge Quss Vaes=0V Vps=20V 67 nC
Turn-On Delay Time taeon) 16
Turn-On Rise Time t Vas=10V Vps=20V 16
Turn-Off Delay Time toory | RL=1Q Reen=3Q 125 "
Turn-Off Fall Time tf 27
pody Diode Reverse Recovery t | 1:=20A, di/dt=500A/ms 29 ns
gﬁg’r’g[e)i"de Reverse Recovery Qr | IF=20A, di/dt=500A/ms 107 nC
Maximum Junction-to-Ambient A t < 10s 12 15 | ‘C/W
Maximum Junction-to-AmbientAP Raun Steady-State 50 60 | C/W
Maximum Junction-to-Case Resc Steady-State 0.42 0.55 | C/W

A. The value of Rgyais measured with the device mounted on 1in? FR-4 board with 20z. Copper, in a
still air environment with Tp =25°C. The Power dissipation PDSM is based on Rgya t<10s and the
maximum allowed junction temperature of 150°C. The value in any given application depends on the
user's specific board design, and the maximum temperature of 150°C may be used if the PCB allows
it.

B. The power dissipation PD is based on Tymax)=150°C, using junction-to-case thermal resistance,
and is more useful in setting the upper dissipation limit for cases where additional heatsinking is used.
C. Single pulse width limited by junction temperature T jmax)=150°C.

D. The RqJA is the sum of the thermal impedance from junction to case RqJC and case to ambient.
E. The static characteristics in Figures 1 to 6 are obtained using <300ms pulses, duty cycle 0.5%
max.

F. These curves are based on the junction-to-case thermal impedance which is measured with the
device mounted to a large heatsink, assuming a maximum junction temperature of T uax=150°C. The
SOA curve provides a single pulse rating.

G. The maximum current rating is package limited.

H. These tests are performed with the device mounted on 1 in? FR-4 board with 20z. Copper, in a still
air environment with Tp=25°C.
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S MZE /| Electrical Characteristic Curve
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Figure 1: On-Region Characteristics Figure 2: Transfer Characteristics
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Figure 3: OH‘RES':_‘"I““E vs. Drain Current and Gate Figure 4: On-Resistance vs. Junction Temperature
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Figure 5: On-Resistance vs. Gate-Source Voltage Figure 6: Body-Diode Characteristics
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BSH#MMZEE /| Electrical Characteristic Curve
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Figure 10: Normalized Maximum Transient Thermal Impedance
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Dimensions In Millineters Dimensions In Millimeters
Symbkol Svmbol .
Y Min Ma x ymee Min Ma x
A 9.8 10.2 ¢ 1.2 1.4
R 3.56 364 B 6.3 6.7
L 157 161 B1 9.0 9.4
b 12.6 13.6 C1 22 2.6
bl 9.6 10.6 al 0.7 0.9
o} Lee 132 C 0.4 0.6
E 2.34 2.74 ce 4.3 4.7
Qaz 1o 145
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ENEiRAE / Marking Instructions
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BR: ARFNREG

170N04 :  HEISHIE

kil NEFHSRE | BEFHSEIL.
Note:

BR: Company Code

170N04: Product Type.

el Lot No. Code, code change with Lot No.
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BIEEEEM%E (FTER) | Temperature Profile for Dip Soldering(Pb-Free)
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8RR Note:
1. FHGEE 25~ 150°C , B8] 60 ~ 90sec; 1.Preheating:25~150°C, Time:60~90sec.

2. IEERE 255+5°C , Btaidsey 5+0.5sec;
3. IREHIFRISENIEE S 2 ~ 10°C/sec.
mifiRiEitit e /

Resistance to Soldering Heat

SR 270+5°C A8l : 10+1 sec.

M | Packaging SPEC.
BHe% / BULK

2.Peak Temp.:255+5°C, Duration:5+0.5sec.
3. Cooling Speed: 2~10°C/sec.

Test Conditions

Temp.:270£5C Time:10+1 sec

Package Type Units . % 3 & Dimension 4% R~ (unit: mm?)
HEW Ur}ijts//g;g Bagsg/rg Box Unitsﬁlﬂ\n/rg Box | Inner Bogzguter Box Units/}g\);;gr Box Bag 2 Inner Box £ Outer Box 45
TO-220/F 200 10 2,000 5 10,000 135x190 | 237x172x102 560x245x195

EEE% / TUBE

Package Type Units & % # & Dimension &% R~ (unit: mm®)
HEW U;Jt/sgge Tubeg/gchox Unlts}/lj\n/n/feir Box | Inner Bogzguter Box Un|tsi§2§r Box Tube &4 Inner Box & Outer Box 44

TO-220/F 50 20 1,000 5 5,000 532x31.4x5.5 | 555x164x50 | 575x290x180

{EFI%EE / Notices
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