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Microelectronics

 

Electrical Characteristics (Cont.) (Tc =25°C Unless Otherwise Noted) 

Symbol Parameter Test Conditions 
HYG090N04LS1 

Unit 
Min Typ. Max 

Dynamic Characteristics 

RG Gate Resistance VGS=0V,VDS=0V,F=500KHz - 2.0 - Ω 

Ciss Input Capacitance VGS=0V, 

VDS= 25V, 

Frequency=500KHz 

- 824 - 

pF Coss Output Capacitance - 160 - 

Crss Reverse Transfer Capacitance - 12.6 - 

td(ON) Turn-on Delay Time 

VDD=20V,RG=4Ω, 

IDS=20A,VGS=10V 

- 7.5 - 

ns 
Tr Turn-on Rise Time - 31 - 

td(OFF) Turn-off Delay Time - 14.7 - 

Tf Turn-off Fall Time - 1.9 - 

Gate Charge  Characteristics 

Qg 
Total Gate Charge(VGS=10V) 

VDS=32V, IDs=20A 

- 12.3 - 

nC 
Total Gate Charge(VGS=4.5V)  5.9  

Qgs Gate-Source Charge - 3.37 - 

Qgd Gate-Drain Charge - 1.57 - 

Vplateau Gate plateau voltage  - 3.75 - V 

 

Note: *Pulse test，pulse width ≤ 300us，duty cycle ≤ 2% 
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Microelectronics

Typical Operating Characteristics 

Figure 1: Power Dissipation Figure 2: Drain Current 

   

Figure 3: Safe Operation Area Figure 4: Thermal Transient Impedance 

  

Figure 5: Output Characteristics Figure 6: Drain-Source On Resistance 
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Microelectronics

Typical Operating Characteristics(Cont.) 

Figure 7: On-Resistance vs. Temperature Figure 8: Source-Drain Diode Forward 

 

 

Figure 9: Capacitance Characteristics Figure 10: Gate Charge Characteristics 
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Microelectronics

Avalanche Test Circuit  

 

Switching Time Test Circuit  

 

 

 

Gate Charge Test Circuit  
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Microelectronics

Device Per Unit 

Package Type Unit Quantity 

TO-252-2L Tube 75 

TO-252-2L Reel 2500 

TO-251-3L Tube 75 

TO-251-3S Tube 75 

Package Information   

TO-252-2L 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COMMON DIMENSIONS 

SYMBOL  
mm  

MIN  NOM  MAX  

A  2.20 2.30 2.40 

A1  0.00 - 0.12 

A2  0.97 1.07 1.17 

b  0.68 0.78 0.90 

b3  5.20 5.33 5.46 

c  0.43 0.53 0.61 

D  5.98 6.10 6.22 

D1  5.30REF  

E  6.40 6.60 6.73 

E1  4.63 - - 

e  2.286BSC  

H  9.40 10.10 10.50 

L  1.38 1.50 1.75 

L1  2.90REF  

L2  0.51BSC  

L3  0.88 - 1.28 

L4  0.50 - 1.00 

L5  1.65 1.80 1.95 

θ  0°  - 8°  

M I N  

N O M

M A X

A2 
 9 02 
 3 02 
 3 8

A 1

8 2 0 0-8 2 1 2

A 2

0 2 9 71 7 8 71 7 1 7

b0 7 5 80 7 7 80 7 9 0

b 3

5 
 9 05 
 3 35 
 4 6c0 5 1 .0 5 5 30 5 6 1D2 . 9 86 . 1 06 . 2 2

D 1

MIN NOM MAX

A 2.20 2.30 2.38

A1 0.00 - 0.12

A2 0.97 1.07 1.17

b 0.68 0.78 0.90

b3 5.20 5.33 5.46

c 0.43 0.53 0.61

D 5.98 6.10 6.22

D1

E 6.40 6.60 6.73

E1 4.63 - -

e

H 9.40 10.10 10.50

L 1.38 1.50 1.75

L1

L2

L3 0.88 - 1.28

L4 0.50 - 1.00

L5 1.65 1.80 1.95

θ 0° - 8°

0.51BSC

SYMBOL
mm

5.30REF

2.286BSC

2.90REF

MIN NOM MAX

A 2.20 2.30 2.38

A1 0.00 - 0.12

A2 0.97 1.07 1.17

b 0.68 0.78 0.90

b3 5.20 5.33 5.46

c 0.43 0.53 0.61

D 5.98 6.10 6.22

D1

E 6.40 6.60 6.73

E1 4.63 - -

e

H 9.40 10.10 10.50

L 1.38 1.50 1.75

L1

L2

L3 0.88 - 1.28

L4 0.50 - 1.00

L5 1.65 1.80 1.95

θ 0° - 8°

0.51BSC

SYMBOL
mm

5.30REF

2.286BSC

2.90REF
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Microelectronics

TO-251-3L 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COMMON DIMENSIONS 

SYMBOL  
mm  

MIN  NOM  MAX  

A  2.20 2.30 2.38 

A2  0.97 1.07 1.17 

b  0.68 0.78 0.90 

b2  0.00 0.04 0.10 

b2'  0.00 0.04 0.10 

b3  5.20 5.33 5.46 

c  0.43 0.53 0.61 

D  5.98 6.10 6.22 

D1  4.30 5.30 6.00 

D2 6.92 7.12 7.32 

E  6.40 6.60 6.73 

E1  4.63 - - 

e  2.286BSC  

H  16.22 16.52 16.82 

L1  9.15 9.40 9.65 

L3  0.88 1.02 1.28 

L5  1.65 1.80 1.95 

印字面印字面
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Microelectronics

TO-251-3S 

 

 

 

 

 

 

 

 

 

 

 COMMON DIMENSIONS 

SYMBOL  
mm  

MIN  NOM  MAX  

A  2.20 2.30 2.38 

A2  0.97 1.07 1.17 

b  0.68 0.78 0.90 

b3  5.20 5.33 5.46 

c  0.43 0.53 0.60 

D  5.98 6.10 6.22 

D1  5.30REF  

E  6.40 6.60 6.73 

E1  4.63 - - 

e  2.286BSC  

H  10.00 11.22 11.44 

L1  3.90 4.10 4.30 

L3  0.88 1.02 1.28 

L5  1.65 1.80 1.95 
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Microelectronics

Classification Profile 

 

Classification Reflow Profiles 

Profile Feature Sn-Pb Eutectic Assembly Pb-Free Assembly 

Preheat & Soak 

Temperature min (Tsmin) 

Temperature max (Tsmax) 

Time (Tsmin to Tsmax) (ts) 

100 °C 

150 °C 

60-120 seconds 

150 °C 

200 °C 

60-120 seconds 

Average ramp-up rate 

(Tsmaxto TP) 
3 °C/second max. 3°C/second max. 

Liquidous temperature (TL) 

Time at liquidous (tL) 

183 °C 

60-150 seconds 

217 °C 

60-150 seconds 

Peak package body Temperature 

(Tp)* 
See Classification Temp in table 1 SeeClassification Tempin table 2 

Time (tP)** within 5°C of the specified 

classification temperature (Tc) 
20** seconds 30** seconds 

Average ramp-down rate (Tpto Tsmax) 6 °C/second max. 6 °C/second max. 

Time 25°C to peak temperature 6 minutes max. 8 minutes max. 

*Tolerance for peak profile Temperature (Tp) is defined as a supplier minimum and a user maximum. 

** Tolerance for time at peak profile temperature (tp) is defined as a supplier minimum and a user maximum. 
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Microelectronics

Table 1.SnPb Eutectic Process – Classification Temperatures (Tc) 

 

Package 

Thickness 

Volume mm³ 

<350 

Volume mm³ 

≥350 

＜2.5 mm   235 °C 220 °C 

≥2.5 mm 220 °C 220 °C 

 
Table 2.Pb-free Process – Classification Temperatures (Tc) 

 

Package 

Thickness 

Volume mm³ 

<350 

Volume mm³ 

350-2000 

Volume mm³ 

≥2000 

<1.6 mm 260 °C 260 °C 260 °C 

1.6 mm – 2.5 mm 260 °C 250 °C 245 °C 

≥2.5 mm 250 °C 245 °C 245 °C 

 

Reliability Test Program 

Test item Method Description 

SOLDERABILITY JESD-22, B102 5 Sec, 245°C 

HTRB JESD-22, A108 168/500 Hrs, Bias @ 150°C 

HTGB JESD-22, A108 168 /500 Hrs.15 218.42 15.6 re
7.09 g
/312.9 42 17.76 re
WV462.31 Td
[(/)-10(50)4(0)-9( Hr)-3(s)-5(.15 218.42 15.6 re
7( ().91 2103368.42 88.7 42 17.76 re
Wgs462.31 Td
[(/)-10(50)4(0)-9( Hr)-3(s)-5(.15 218.42 15.6 re
7.09 g
/15 218.42 15537.76W*
n
BT
0 g
/00%462.31 Td
[(/)-10(50)4(0)-9( Hr)-3(s)-5(.15 218.42 15.6 re
7.09 g
/35 218.4 17.76 re
W*
n
BT
0 g
/F3 9.96 Tf
392.47 462.31 Td
[( )] TJ
ET
Q
q
339.91 456.94847.644 17.76 re
W@
n
BT
0 g
/F3 9.96 Tf
392.47 462.31 Td
[( )] TJ
ET
Q
q
339.91 456.94
3374.4 17.76 re
W*
n
BT
0 g
/F3 9.96 Tf
392.47 462.31 Td
[( )] TJ
ET
Q
q
339.91 456.9494 re
W*
n
BT
0 g
/5)4<301 494.67 Td
[(5 S)7(ec)-3(, )
392.47 462.31 Td
[( )] TJ
ET
Q
q
339.91 456.952, A)-8 17.76 re
W*
n
BT
0 g
/F3re
f*
554.46 571.49.47 Td
[( )] TJ
ET
Q54.46 28 490.87 0.48 0.48001 re
f*
54.46 571.49.47 Td
[( )] 01 re
f*54.46 28490.87 0.48 0.48001 re
f*
154.46 571.87 142.34 0.48001 re
f*
3354.46 90.87 0.48001 0.48001 re
f*
354.46 571.87 218.18 0.48001 re
f*
5
392.4.28 47 Td
[( )8001 re
f*

392.4.28 47 Td
[( )800 re
f*
1
392.4.28 475.1 Td
[( )800 re
f*
3
392.4.28 474.1 Td
[( )80008.26 46212.9 4475.15 0.48004 15.72 re
f*
q
412.9 4475.15 0.48004 15.72 
ET
Q
q
47.64 456.9112.43 
1.407 31.2 re
WCF3 9.96 Tf
0.00888 Tc12.9 4475.15 0.48004 15.72 
ET
Q
q
47.64 456.913249.211.407 31.2 W*
n
BT
0 g
/F3 9.96 Tf
12.9 4472.31 Td
[( )] TJ
ET
Q
Q
q
19712.9 4472.3142.59 17.76 re
W*
n
q
197.09 456.91 142.581.407 31.2 *
n
BT
0 g
/F3 9.96 Tf
234.05 462.312.9 4472.3142.59 17.76 re
W*
n
q
197.09 456.91 142.581.407 31.2 *
n
BT
0 g
/F3 9.96 Tf12.9 4472.3142.59 17.76 re
W*
n
q
197.09 456.91 142.581.407 31.2 *
n
BT
0 g
/F3 9.96 Tf
262.85 495.67 Td
12.9 4472.3142.59 17.76 re
W*
n
q
197.09 456.91 142.581.407 31.2 W*
n
BT
0 g
/F3 .96 Tf
312.9 4462.31 Td
[( )] TJ
ET
Q
Q
q
33912.9 4462.31 Td
[( )] TJ
ETW*
n
q
339.91 456.91 218.42 17.84707 81.407 31.2 96 Td
[(5 S)7(ec)-3(, )12.9 4462.31 Td
[( )] TJ
ETW*
n
q
339.91 456.91 2111581.407 31.2 W*
n
BT
0 g
(ec)-3(, )12.9 4462.31 Td
[( )] TJ
ETW*
n
q
339.91 456.91 4.27 81.407 31.2 *
n
BT
0 g
/F1 g
/F3 90%RH,
n
.552/F1 t*
n
BT/F1 g
re
W<311 495467 Td
[(5 S)7(ec)-3(, )12.9 4462.31 Td
[( )] TJ
ETW*
n
q
339.91 456.95Td
42581.407 31.2 W*
n
BT
0 g
/Fre
f*
5
3947.28 523.03 0.48 0.48001 re5
3947.28 490.87 0.48 0.48001 re
f*

3947.28 523.03 0.48 0.4801 re
f*
3947.28490.87 0.48 0.48001 re
f*
1
3947.28 587 142.34 0.48001 re
f*
33
3947.90.87 0.48001 0.48001 re
f*
3
3947.28 587 218.18 0.48001 re
f*
512.9 4.28 47 Td
[( )8001 re
f*
12.9 4.28 47 Td
[( )800 re
f*
112.9 4.28 475.1 Td
[( )800 re
f*
312.9 4.28 474.1 Td
[( )80008.26 46222.31 T491.35 0.48004 15.6 re
f*
q
22.31 T491.35 0.48004 15.6
ET
Q
q
47.64 456.9112.f*
32392.415.6 re
W*
C)11(F3 9.96 Tf
0.00888 Tc22.31 T491.35 0.48004 15.6
ET
Q
q
47.64 456.913
43032392.415.6 W*
n
BT
0 g
/F3 9.96 Tf
22.31 T49.47 Td
[( )] TJ
ET
Q
Q
q
1922.31 T49.4 142.59 15.6 re
W*
n
q
197.09 475.15 142.52392.415.6 *
n
BT
0 g
/F3 9.96 Tf
234.05 462.322.31 T49.4 142.59 15.6 re
W*
n
q
197.09 475.1 142.582392.415.6 *
n
BT
0 g
/F3 9.96 Tf22.31 T49.4 142.59 15.6 re
W*
n
q
197.09 475.1 142.582392.415.6 *
n
BT
0 g
/F3 9.94
n
BT
0 g
/F3 9.96 Tf22.31 T49.4 142.59 15.6 re
W*
n
q
197.09 475.1 142.582392.415.6 W*
n
BT
0 g
/F3 .96 Tf
322.31 479.47 Td
[( )] TJ
ET
Q
Q
q
3322.31 479.47 Td
[( )] TJ
E
W*
n
q
339.91 475.152f*
332392.415.6 *15.50
0 g
/F3 9..56 TCe
W2(y)186 652.l6 Tf )25(T3 462.31 Td
[(/)-10(50)22.31 479.47 Td
[( )] TJ
E
W*
n
q
339.91 475.3
3967582392.415.6 *
n
BT
0 g
/F3)-10(50)22.31 479.47 Td
[( )] TJ
E
W*
n
q
339.91 475.36046 582392.415.6 5
n
BT
0 g
/F3505 Sec, 
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