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US004N04ST

 
N-Channel Enhancement Mode MOSFET 

 
  
1. Product Information 
 

1.1 Features 
 

 Surface-mounted package 
 

 
 
 Advanced trench cell design 
 

1.2 Applications 
 

 LCD TV appliances 
 LCDM appliances 

 

 
 
 High power inverter system 
 

1.3 Quick reference 
 

 BV ≧  40 V 
 Ptot ≦ 250 W 
 ID      ≦ 480 A  
 

 
 

 RDS(ON) ≦ 0.48 mΩ @ VGS = 10 V 
 RDS(ON) ≦ 0.85 mΩ @ VGS = 6 V 

 

2. Pin Description 
 
Pin           Description                           Simplified Outline            Symbol 
 
1,2,3,4    Source(S)          
5             Gate(G) 
6             Drain(D)  
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3. Limiting Values 
 

Symbol Parameter Conditions Min Max Unit 

VDS Drain-Source Voltage TC = 25 ℃ - 40 V 

VGS Gate-Source Voltage TC = 25 ℃ - ± 20 V 

ID*,*** Drain Current ( DC ) 
TC = 25 ℃, VGS = 10 V - 480 A 

TC = 100 ℃, VGS = 10 V - 300 A 

IDM*,** Drain Current ( Pulsed )  TC = 25 ℃,  VGS = 10 V - 1200 A 

Ptot Drain power dissipation TC = 25 ℃ - 250 W 

Tstg Storage Temperature  - 55 175 ℃ 

TJ Junction Temperature  - 175 ℃ 

IS Continuous-Source Current TC = 25 ℃ - 480 A 

EAS* Single Pulsed Avalanche Energy VDD= 50 V , L= 1.0 mH - 1800 mJ 

RθJA* Thermal Resistance- Junction to Ambient - 42 
℃/W 

RθJC* Thermal Resistance- Junction to Case - 0.5 
Notes： 
  *      Surface Mounted on 1 in2  pad area, t  10 sec 
**     Pulse width  300 s, duty cycle  2 %   
***   Limited by bonding wire 
  

4. Marking Information 
 

Product Name Marking 

 US004N04ST
 

 004N04 
YWWXXX 

YWWXXX:  
Date Code 

  
5. Ordering Code 

 

Product Name Package Reel Size Tape width Quantity Note 

 US004N04ST sTOLL   2000  
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 6.

 

Electrical Characteristics

 

(

 

TA=25 °

 

Unless Otherwise Noted

 

)

 
 

Symbol

 

Parameter

 

Conditions

 

Min

 

Typ

 

Max

 

Unit

 

Static Characteristics

 

BVDSS

 

Drain-Source Breakdown Voltage

 

VGS

 

= 0 V,  IDS

 

= 250 μA

 

40

 

-

 

-

 

V

 

VGS(th)     

 

Gate Threshold Voltage

 

VDS

 

= VGS,  IDS

 

= 250 μA

 

1.5

 

2.5

 

3.5

 

V

 

IDSS

 

Drain Leakage Current

 

VDS

 

= 32

 

V, VGS

 

= 0 V

 

-

 

-

 

1

 

μA

 

IGSS

 

Gate Leakage Current

 

VGS

 

=

 

±

 

20

 

V,

 

VDS

 

=

 

0

 

V

 

-

 

-

 

±

 

100

 

nA

 

RDS(ON)a

 

On-State Resistance

 

VGS

 

= 10 V, IDS

 

= 80

 

A

 

-

 

0.42

 

0.48

 

mΩ

 

VGS

 

= 6

 

V, IDS

 

=

 

40

 

A

 

-

 

0.75

 

0.85

 

Diode Characteristics  

 

VSDa

 

Diode Forward Voltage

 

ISD

 

= 80

 

A, VGS = 0 V

 

-

 

-

 

1.3

 

V

 

trr

 

Reverse Recovery Time

 

IDS

 

= 80

 

A, VGS = 0 V

 

dlSD/dt = 100 A/μs

 

-

 

59

 

-

 

nS

 

Qrr

 

Reverse Recovery Charge

 

-

 

60

 

-

 

nC

 

Dynamic Characteristicsb

 

Ciss

 

Input Capacitance

 

VGS

 

= 0 V, VDS

 

= 20

 

V

 

Frequency = 1 MHz

 
-

 

10373

 

-

 

pF

 

Coss

 

Output Capacitance

 

-

 

3651

 

-

 

Crss

 

Reverse Transfer Capacitance

 

-

 

72

 

-

 

td(on)

 

Turn-on Delay Time

  

VDS

 

= 20

 

V, VGEN

 

= 10 V,

 

RG

 

= 3.9

 

Ω, RL

 

= 0.25

 

Ω,

 

IDS

 

= 80

 

A

 
-

 

18

 

-

 

nS

 

tr

 

Turn-on Rise Time

 

-

 

224

 

-

 

td(off)

 

Turn-off Delay Time

 

-

 

139

 

-

 

tf

 

Turn-off Fall Time

 

-

 

142

 

-

 

Gate Charge Characteristicsb

 

Qg

 

Total Gate Charge

 

VDS

 

= 20 V, VGS

 

= 10 V,

 

IDS

 

= 80

 

A

 
-

 

178

 

-

 

nC

   

Qgs

 

Gate-Source Charge

 

-

 

41

 

-

 

Qgd

 

Gate-Drain Charge

 

-

 

33

 

-

 
 

Notes：

 

a : Pulse test ; pulse width 

 

300 s, duty cycle 

 

2%   

 

b : Guaranteed by design, not subject to production testing
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7. Typical Characteristics 
 

  Power Capability  Current Capability 
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 Tj - Junction Temperature (°C)  Tj - Junction Temperature (°C) 
 

 
 

 

 Safe Operating Area  Transient Thermal Impedance 
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 VDS - Drain-Source Voltage (V)  Square Wave Pulse Duration (sec) 
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7. Typical Characteristics (cont.) 
 

 Output Characteristics  On Resistance 
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 VDS - Drain-Source Voltage (V)  ID - Drain Current (A) 
 
    

 Transfer Characteristics  Normalized Threshold Voltage 
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 VGS - Gate-Source Voltage (V)  Tj - Junction Temperature (°C) 
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7. Typical Characteristics (cont.) 
 

 Normalized On Resistance  Diode Forward Current 
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 Tj - Junction Temperature (°C)  VSD - Source-Drain Voltage (V)  
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 VDS - Drain-Source Voltage (V)  QG - Gate Charge (nC) 
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8.

 
Package Dimensions 

 
 

sTOLL

 

Package

 
 

 

 

SYMBOS

 
DIMENSION IN MM

 

MIN

 

NOM

 

MAX

 

A

 

2.300

 

2.200

 

2.400

 

A3

 

0.490

 

0.500

 

0.508

 

D

 

7.900

 

8.000

 

8.100

 

E

 

6.900

 

7.000

 

7.100

 

e

 

1.30 BSC

 

e1

 

1.60 BSC

 

D1

 

0.130 ref

 

D2

 

5.100

 

5.200

 

5.300

 

D3

 

2.470

 

2.570

 

2.670

 

D4

 

2.400

 

2.500

 

2.600

 

b

 

0.750

 

0.800

 

0.850

 

b1

 

0.350 ref

 

b2

 

0.350

 

0.450

 

0.550

 

b3

 

0.425 ref

 

b4

 

1.100

 

1.200

 

1.300

 

b5

 

1.550

 

1.650

 

1.750

 

L

 

1.050

 

1.150

 

1.250

 

L1

 

0.600

 

0.700

 

0.800

 

L2

 

0.500

 

0.600

 

0.700

 

L3

 

0.800

 

0.900

 

1.000

 

L4

 

0.135

 

0.235

 

0.335

 

E1

 

6.800

 

6.900

 

7.000

 

E2

 

5.860

 

5.960

 

6.060

 

E3

 

5.560

 

5.660

 

5.760

 

E4

 

6.460

 

6.560

 

6.660

 

K1

 

2.430 ref

 

K2

 

1.970 ref
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