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f@i® /| Descriptions
TO-220 22313 N {AEIN E .
N-CHANNEL MOSFET in a TO-220 Plastic Package.

$$1E |/ Features
{RERRE, FF IR E R,

Ultra Low On-Resistance,fast switching.

& /| Applications

ZEHERTEAEIRERR , iR PFC BRFAIE T EAHRFNEIIEB F R8T,

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

PIEREMEBEE /| Equivalent Circuit

D

SIB#IHESY / Pinning

4

PIN1: G PIN2, 4:D PIN3:S

ENE={XE3 / Marking

TIEPERBA, See Marking Instructions.
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tRBR&%#1 |/ Absolute Maximum Ratings(Ta=25°C)
S Sa=) #E Bafy
Parameter Symbol Rating Unit
Drain-Source Voltage Vbss 40 \Y,
Drain Current In(Tc=257) 196 A
Pulsed Drain Current lom 500 A
Gate-Source Voltage Ves +20 V
Single Pulsed Avalanche Energy(L=0.5mH) Eas 561.8 mJ
Avalanche Current las 26.5 A
Total Power Dissipation Pp(Tc=25C) 347
Junction and Storage Temperature Range Ty, Tste -55 to 150 C
Thermal Resistance-Junction t<10s R 15
Ambient oA
to Steady-State 60 °C/W
Thermal Resistance-Junction Steady-State Roc 0.36
to Case
HI4EEESEL | Electrical Characteristics(Ta=25°C)
S s MRS BIME | BEYE |RAE| 8L
Parameter Symbol Test Conditions Min Typ Max | Unit
Drain-Source Breakdown Voltage | BVpss | Ves=0V Ip=250pA 40 \
Zero Gate Voltage Drain Current Ipss | Vbs=40V Ves=0V 1 MA
cate-Bady Leakage Current less | Ves=£20V  Vos=0V £100 | nA
Gate Threshold Voltage Vesithy | Vbs=Ves Ip=250pA 1 1.7 3 Y
Static Drain-Source Ves=10V Ip=20A 4.5 9.9
On-Resistance Ros(on) _ _ mQ
Ves=4.5V  Ib=10A 7 10
Forward On Voltage Vspo | Ves=0V Is=1A 1.2 Vv
Gate resistance Rg f=1MHz 2.3 Q
Input Capacitance Ciss 2950
. Vbs=25V Vaes=0V
Output Capacitance Coss f=1MHz 210 pF
Reverse Transfer Capacitance Crss 190
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HI4EEESEL /| Electrical Characteristics(Ta=25°C)
S8 Fs5 M &R IME| HENE |RXE| B
Parameter Symbol Test Conditions Min Typ Max | Unit
Total Gate Charge Qq(10V) 70
Total Gate Charge Qq(4.5V) | vas=10V Vps=20V 15 c
Gate Source Charge Qgs Io=20A 15
Gate Drain Charge Qgd 22
Turn-On Delay Time td(on) 15
Turn-On Rise Time tr Vas=10V Vps=20V 30 o
Turn-Off Delay Time taom | RL=1Q Reen=3Q 54
Turn-Off Fall Time t 20
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HBS#MZ%E |/ Electrical Characteristic Curve

120 — 120
4V
| 1]l
100 ] e 100 |—— / I
// 80
& / NS // 3.3V I
3 10V] e < 125° C 25° |C
< o0 /, < o0 l
40 40
VaeFaV / /
20 1 20
0 0
0 1 2 3 4 5 1 2 3 4 5
Vs (Volts) Vs (Volts)
Figure 1: On-Region Characteristics Figure 2: Transfer Characteristics
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Figure 3: On-Remstac(;?t;lZéDram 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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BSHMMZEE /| Electrical Characteristic Curve
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Figure 7: Gate-Charge Characteristics Figure 8: Capacitance Characteristics
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Figure 11: Normalized Maximum Transient Thermal Impedance
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Dimensions In Millineters Dimensions In Millimeters
Symbkol Svmbol .
Y Min Max ymeeo Min Ma x
A 9.8 10,2 ¢ 12 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 1432 C 0.4 0.6
E 2.34 2.74 ce 4.3 4.7
Qaz 2o 145
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ENEiRAE / Marking Instructions
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BR: VSYNSTREE

O50NO04 : HESHE

kil NEFHSHEL | BEEFHSEW
Note:

BR: Company Code

050N04: Product Type

bl Lot No. Code, code change with Lot No
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1. FRPGEEE 25 ~ 150°C , B8] 60 ~ 90sec;
2. IB(ERE 255+5°C , Badst /g 5+0.5sec;
3. IREHIFRISENIERE S 2 ~ 10°C/sec.

TSRS R /
BE  270+5°C
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BIEEEEM%E (FTER) | Temperature Profile for Dip Soldering(Pb-Free)
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dBA : Note:

1.Preheating:25~150°C, Time:60~90sec.
2.Peak Temp.:255+5°C, Duration:5+0.5sec.
3. Cooling Speed: 2~10°C/sec.

Resistance to Soldering Heat Test Conditions

A& : 10+1 sec.

M | Packaging SPEC.

Temp.:270£5C

Time:10+1 sec

BeE / BULK

Package Type Units . 5% & Dimension ®@E K~ (unit: mm®)
HERA Urj\it{s//%ag Bagsg/rg Box Units/g\n/rg Box | Inner Bogjguter Box Units/}g;;;r Box Bag & Inner Box & Outer Box 4
TO-220/F 200 10 2,000 5 10,000 135x190 | 237x172x102 560x245%195

EEE% / TUBE

Package Type Units &% # & Dimension &% R~ (unit: mm®)
HEHR U;\lt/sgge Tubeés/l%r;%Box Unltsg/ngl\r Box | Inner Bog7;§uter Box Un|ts//[0{;1;zr Box Tube & & Inner Box & Outer Box 45
TO-220/F 50 20 1,000 5 5,000 532x31.4x5.5 | 555x164x50 | 575x290x180

{EFIREE / Notices
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