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N-Channel Enhancement Mode MOSFET 

 

Feature                                            Pin Description 

 80V/100A 

RDS(ON)=4.1 mΩ(typ.)@VGS = 10V                                            

 100% Avalanche Tested  

 Reliable and Rugged  

 Halogen-Free Devices  Available 

(RoHS Compliant) 

 

   

Applications                                               
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Absolute Maximum Ratings  

Symbol Parameter Rating Unit 

Common Ratings (Tc=25°C Unless Otherwise Noted) 

VDSS
 

Drain-Source Voltage 80 V 

VGSS Gate-Source Voltage ±20 V 

TJ Junction Temperature Range -55 to 175 °C 

TSTG Storage Temperature Range -55 to 175 °C 

IS Source Current-Continuous(Body Diode) Tc=25°C 100 A 

Mounted on Large Heat Sink 

IDM Pulsed Drain Current * Tc=25°C **410 A 

ID Continuous Drain Current 
Tc=25°C 100 A 

Tc=100°C 70.7 A 

PD Maximum Power Dissipation 
Tc=25°C 93.7 W 

Tc=100°C 46.8 W 

RJC Thermal Resistance, Junction-to-Case 1.6 °C/W 

RJA Thermal Resistance, Junction-to-Ambient ** 35 °C/W 

EAS SinglePulsed-Avalanche Energy *** L=0.3mH 350*** mJ 

 
Note:  *  Repetitive rating；pulse width limited by max.junction temperature. 

**  Surface mounted on 1in2 FR-4 board. 

***  Limited by TJmax , starting TJ=25°C, L = 0.3mH, RG= 25Ω, VGS =10V.  

 

 

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

Symbol Parameter Test Conditions 
HYG050N08NS1 

Unit 
Min Typ. Max 

Static Characteristics 

BVDSS Drain-Source Breakdown Voltage  VGS=0V,IDS= 250μA 80 - - V 

IDSS Drain-to-Source Leakage Current  
8 0 TD[(A)]TJ
6.72003 0 TD[( )]T[(8 0 TD2[(u)-9(r)-3D 9.48 Tf 13.56 0 Tc EMC6/P <<)]TJ
7.2= 9.96 Tf 0 Tc 4.07999 08( )]TJ
EMC8 0 TD[(e[( )]TJ
/F375 Tc 1101 -1. )-227( )V,9.48 Tf 0 Tc 10.56 0 T TD[(-2]TJ
6.71997 0Tf -0.00144 Tc 6.36002 -1.5[( )]TJ
EMCG 9.48 Tf 13.56 0 T999 1.56 TD[(TJ
7.2=3 9.96 *
B28]TJ
/F3 9.96 Tf EMC /P <</MCID 113>> BDC 22.64 0 TD1( )]TJ
/F36 0 TD[(S)( )]TJ
2.28 0 TD/MCID 113>> BDC 23.116 0 TD[ )]TJ
2.85999 0 TD[( )]TJ
EMC /P <</MCID 109>> BDC 9.98999 03[( )]TJ
EMC1999 0 TD2( )]TJ
2.28 0 TDTf 16.68 0 T/MCID 109>> BDC 99.19 0 TD[(×)]TJ
/F3 9.96 Tf 5.88001 0 TD[(2)-9(50)]2003 0 TD[( )]TJ
ET
EMC /P <</MCID 110>> BDC 48.16 272.57 0.959949 0.47998 re
f*
43.08 534.57 57.59949 47998 re
f*
99.144 272.57 0.459949 0.47998 re
f*
99.624 272.57 17659949 47998 re
f*
276.29 272.57 0.459949 0.47998 re
f*
276.77 272.57 12759949 47998 re
f*
403.99 272.57 0.459949 0.47998 re
f*
276.77 272.57 34.59949 7998 re
f*
438.55 272.57 0.459949 0.47998 re
f*
276.77 272.57 37.59949 77998 re
f*
476.86 272.57 0.459949 0.4998 re
f*
477.34 272.57 38.59949 7998 re
f*
516.1 272.57 0.459949 0.4998 re
f*
477.34 272.57 36.59949 7998 re
f*
553.42 272.57 0.959949 0.47998 re
f*
41.16 256.97 0.94D[(9 18 re
f*
4
99.144 256.97 0.44D[(9 18.6 re
f*
276.29 256.97 0.44D[(9 18.6 re
f*
403.99 256.97 0.44D[(9 18.6 re
f*
403.99 256.57 0.44D[(9 18.6 re
f*
403.99 256.57 0.44D[(9 18. re
f*
516.1 256.97 0.44D[(9 18. re
f*
516.1 256..57 0.94D[(9 18 re
e
f*
BT
EMC /P <<Tf 5. 0 T/MCID 109>> BDC 93.36 0 T281961 2D[(×TJ
/F3 9.96 Tf EMC /P <</MCID 81>> BDC 173.344 6568022  TD[(T)]TJ
5.04001 0Tf 69.03 0 TD7 50J)]TJ
/F3 9.96 Tf 3.84 0 TD[(=)6(25)]TJ
-31TJ
375 Tc 27 0 TD[(°2( )]TJ
EMCTc 10.68 0 TD[( )]TJ
-0.0178 T/MCID 81>> BDC 171.156 0 TD[-)]TJ
3.36 0 TD[(S)( )]TJ
2.28 0 TD/MCID 113>> BDC 177.14 0 TD[ )]TJ
2.85999 0 TD[( )]TJ
EMC /P <<c EMC /P <</MCID 106>> BDC 46.56 0 TD[( )]TJ
/F35c 11.16 0 TD[( )]TJ
EMC /P <<Tf 16.68 0 T/MCID 109>> BDC 42.12 66300222)]TJ
/F3 9.96 Tf 5.88001 0 TD[(2)-9(50)]2003 0 TD[( )]TJ
ET
EMC /P <</MCID 110>> BDC 68.304 63.97 0.94D[41 0.480042 re
f*
99.144 306.53 0.94D[41 0.480042 re
f*
276.29 306.53 0.94D[41 0.480042 re
f*
439.03 302.57 1274D[41 .17062 re
f*
476.86 303.5783.94D[41 0.480042 re
f*
439.03 3033.496 74D[41 .4( )]Te
f*
403.99 306.53 0.94D[41 0.480042 re
f*
439.03 302.57 34.4D[41 80042 re
f*
438.55 306.53 0.94D[41 0.480042 re
f*
439.03 302.57 37.4D[41 880042 re
f*
476.86 306.53 0.94D[41 0.40042 re
f*
477.34 306.53 38.4D[41 80042 re
f*
516.1 306.53 0.94D[41 0.40042 re
f*
477.34 302.57 36.4D[41 8998 re
ff*
553.42 306.53 0.94D[41 0.480042 re
f*
41.16 290.93 0.9243 0.18 re
f*
4
99.144 256.97 0.4243 0.18.6 re
f*
276.29 256.97 0.4243 0.18.6 re
f*
403.99 253.5783.9243 0.18.6 re
f*
403.99 256.53 0.9243 0.18.6 re
f*
403.99 256.53 0.9243 0.18.6 re
f*
403.99 256.53 0.9243 0.18. re
f*
516.1 256.97 0.4243 0.18. re
f*
516.1 256..53 0.9243 0.18 re
e
f*
BT
EMC /P <</MCID 111>> BDC 31.076 0 47956 212.TJ
/F3 6.48 Tf -0.00144 657 17TJ
EMCG -6(v)38(r19F3 14.04 Tf 1 Tc 13.46002]TJ
/F3 9.96 Tf EMC /P <</MCID 113>> BDC 179.3 0 T21TD[)-4(ate)]TJ
21.6 /F3 7a)-9hr5(s)6(hu)4(te5-2(i4.8Vn)]TJ(ge)4(nc)-1J
/Fe 9.96 Tf 126.39 0 TD[( 7]TJ
/F3 9.96 Tf EMC /P <</MCID 113>> BDC 10 0 TD[(W(AS)]D[(T)]TJ
5.0)]TJ
6.72003 0 TD[( )]T[(8 0 TD2[(u)-9(r)-3D 9.48 Tf 13.0178 Tc EM56699 1.5GS)]TJ
/F=1997 0Tf -0.00144 Tc 6.36002 -12.V)]TJ
6.73 9.96 Tf 0 Tc 9.96002 0 T R)]TJ
/F001 0 TD[( )]TJ
2.76001 0 TD[(2)-9(50)] 6.48 Tf 2.76 0 TD[(D) TD[(D)]TJ
4.67999 0 TD[(S)]TJ
/F3 9.96 Tf 4.32001 1.544(=)]TJ
5.75998 0 TD[(2)-9(50)] 001 0 TD[( )]TJ
2.7TJ
/F6 9.96 Tf 16.68 0 TD[(��)]TJ
/F3 9.96 Tf 5.88001 0 TD[(A)]TJ
/F4 9.48 Tf 5. 0 T)]TJ
/F3 9.96 Tf EMC /P <</MCID 113>> BDC 42.12 644.4.76  TD[(T)]TJ
5.01999 0 TD[( )]TJ
ET
1 j 3 wMCID 13>> BDC 672.996 -0.0022 1J
ET
3999 0 TD[( )]TJ
ET
1 j 3 wMCID 13>> BDC 6717.14 0 TD[ 17TJ
EMC4001 0 TD2( )]TJ
2.28 0 TDwMCID 13>> BDC 6777.14 0 T[(=)54(1)501997 0 TD[( )]TJ
ET
EMC /P <</MCID 110>> BDC 83.52 0 T.93 0.924339 0.47998 re
f*
43.08 700.57 57.24339 47998 re
f*
99.144 272.57 0.424339 0.47998 re
f*
99.624 272.57 17624339 47998 re
f*
276.29 272.57 0.424339 0.47998 re
f*
276.77 272.57 12724339 .17062 re
*
312.29 497.5783.924339 0.47998 re
f*
276.77 2733.496 724339 .4( )]Te
*
403.99 272.57 0.424339 0.47998 re
f*
276.77 272.57 34.24339 7998 re
f*
438.55 272.57 0.424339 0.47998 re
f*
276.77 272.57 37.24339 77998 re
f*
476.86 272.57 0.424339 0.4998 re
f*
477.34 272.57 38.24339 7998 re
f*
516.1 272.57 0.424339 0.4998 re
f*
477.34 272.57 36.24339 7998 re
f*
553.42 272.57 0.924339 0.47998 re
f*
41.16 256.97 0.900229 18 re
f*
1 TD44.144 272.57 0.400229 18.72 re
f*
244.144 272.57 0.400229 18.72 re
f*
5403.99 571.63 0.400229 18.72 re
f*
5403.99 571.57 0.400229 18.72 re
f*
5403.99 571.57 0.400229 18.2 re
f*
5403.99 57.57 0.400229 18.2 re
f*
5403.99 57..57 0.900229 18 re
6e
f*
5403.99 57 <</MCID 13>> BDC 672.64 0 TD[(04(=96022 50)] 6.48 Tf 2.76 0 TD-c 2.784 0 TD[(DSS)]TJ
/G3 10.56 Tf 0 Tc 13.44 0 TD[(8]TJ
/F3 9.96 Tf EMC /P <</MCID 113>> BDC 42.12 626279.3)-4(ate)]TJ
21.6 01 0 (-)]TJ
3.36 0 TD[(S5(S)]TJ
/F3 9c)-8(e )-8(V)65(L
/Feg)-9(001 0 [(()-3(B)-9(g)-9(J
/Fe Cc)-5(e )-1(i)5(J
93.2 9.96 Tf 126.39 0 6[( )]TJ
2.87999 0Tf EMC /P <</MCID 113>> BDC 4.98999 038( )]TJ
EMC 6.48 Tf -0.00144 Tc 6.60001 0 TD[(GSS)]TJ
/F39.48 Tf 13.56 0 T999 1.566(=)42( )37(2.48 Tf EMC /P <</MCID 15>> BDC 242.12 608 TD[( )]TJ
ET
3 9.96 Tf -0.0178 T/MCID 15>> BDC 248.03 0 TD[( )]TJ
EMC2 0 TDwMCID 13>> BDC 679.12 608 TD[( )]TJ
/F30 0 TDwMCID 13>> BDC 698.42 1.2 TD[(1)]TJ
5.5V)101/F0nc)-)]TJ
6.72003 0 TD[( )]T[(8 0 wMCID 13>> BDC 6926.15 0 T5(()-3(B)-D 9.48 Tf 13.0178 T08 0 wMCID 13>> BDC 6977.14 0 .5GS)]TJ
/F=
-30g)-9V9.48 Tf 5. 0 TwMCID 13>> BDC 6947.86 0 T8( )]TJ
EMC /P <<Tf -0.0178 T/MCID 15>> BDC 274.304 5452(8]TJ
/F36 0 TD[(S)( )]TJ
2.28 0 TD/MCID 113>> BDC 43.116 0 TD[ )]TJ
2.85999 0 TD[( )]TJ
EMC /P <</MCID 109>> BDC 83.9 10.427(atic Ch)-±/P <<c EMC /P << TD[( )]TJ
ET
 Tc 16.71 0 TD[( )]TJ
-0.0178 Tc EMC /P <</MCID 61>> BDC 183.52 0 T6002]TJ
/F3nA 16.71 0 TD2.2)]TJ
ET
EMC /P <</MCID 100>> BDC 48.16 272.57 0.90021 0.480042 re
*
43.08 700.57 57.0021 47998 re
f*
99.144 272.57 0.40021 0.47998 re
f*
99.624 272.57 1760021 47998 re
f*
276.29 272.57 0.40021 0.47998 re
f*
276.77 272.57 1270021 47998 re
f*
403.99 272.57 0.40021 0.47998 re
f*
276.77 272.57 34.0021 7998 re
f*
438.55 272.57 0.40021 0.47998 re
f*
276.77 272.57 37.0021 77998 re
f*
476.86 272.57 0.40021 0.4998 re
f*
477.34 272.57 38.0021 7998 re
f*
516.1 272.57 0.40021 0.4998 re
f*
477.34 272.57 36.0021 7998 re
f*
553.42 272.57 0.90021 0.48008 re
f*
41.16 256.97 0.19299 18 re
f*
1
99.144 256.97 0.19299 18.6 re
f*
276.29 256.97 0.19299 18.6 re
f*
403.99 256.53 0.19299 18.6 re
f*
403.99 256.57 0.19299 18.6 re
f*
403.99 256.57 0.19299 18. re
f*
516.1 256.97 0.19299 18. re
f*
516.1 256..57 0.19299 18 re
e
f*
BT
EMC /P <</MCID 111>> BDC 42.12 57155.*
55[(1.)
ET
 6.48 Tf 0 Tc 11.04 )]T[(8 0 7.()-3(B)-D (ON3 14.04 Tf 3.56 0 T999 123.18)]TJ
/F3 9.96 Tf EMC /P <</MCID 112>> BDC 317.35 54D[(MDr)-4(ai)7(n)]TJ
23.76 0 TD[(-)]TJ
3.36 0 TD[(S)-7(ou)4(r)-3(c)-5(e )-8(B)4(rO76 0 T47(-)]TJ
3.36 0 TD[(D[(S)-7(ou)-7(97 0 T62( )]TJ
ET
t5(n)7)-9(e)4(l)-)-9tan)4(c)-5(e, )4(J)-5 9.96 Tf 126.39 0 74( )]TJ
-0.00888 Tf EMC /P <</MCID 112>> BDC 317.86 0 T8(8 re
[(T)]TJ
5.0)]TJ
6.72003 0 TD[Tc 6.60001 0 TD[(GSS(D)]T)]TJ
5.03 9.96 Tf 0 Tc 9.96002 0 TD[(S)-D)]T)]TJ
5.05998 0 TD[( )]TJ
2.76001 0 TD[(2)-9(50)]1999 0 TD[(0)]TJ
5.639)-9V94F3 6.48 Tf 0 Tc 5.54D[(S8S(D)]T)]TJ
5.07999 0 TD[(=)42( )37 9.96 Tf 4.32001 1.56 TD[(=)]TC7]TJ
EMC2 0 TD TD2( )]TJ
2.23998 0 TD[( )]TJ
EMC 9.48 Tf 5. 0 TTS  
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Electrical Characteristics (Cont.) (Tc =25°C Unless Otherwise Noted) 

Symbol Parameter Test Conditions 
HYG050N08NS1 

Unit 
Min Typ. Max 

Dynamic Characteristics 

RG Gate Resistance VGS=0V,VDS=0V,F=1MHz - 2.6 - Ω 

Ciss Input Capacitance VGS=0V, 

VDS= 25V, 

Frequency=1.0MHz 

- 4280 - 

pF Coss Output Capacitance - 1770 - 

Crss Reverse Transfer Capacitance - 25 - 

td(ON) Turn-on Delay Time 

VDD= 40V,RG=4.0Ω, 

IDS= 50A,VGS= 10V 

- 17 - 

ns 
Tr Turn-on Rise Time - 87 - 

td(OFF) Turn-off Delay Time - 47 - 

Tf Turn-off Fall Time  101 - 

Gate Charge  Characteristics 

Qg Total Gate Charge -Tota-0.119995 TD[(4(l)29( )134(r)8(s)6(e)14( )25(T)-6.TD[(o)14(n)14( )96 Tf 0 Tc 17.88(e)]TJ
/F4]TJ
48  <<)]T 0 TTD[( )]TJ
/F13 -7.9192*
 
42.12 590.02 51.2 <</MCID 16Sme 
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Typical Operating Characteristics 

Figure 1: Power Dissipation                  Figure 2: Drain Current 

 
 

 

 

   

 

  

 

 

 

Tc-Case Temperature(℃)                                   Tc-Case Temperature(℃) 

 

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

 

 

 

  
   
  
 
 
 
 

         

       VDS-Drain-Source Voltage(V)                     Maximum Effective Transient Thermal  
                                               Impedance, Junction-to-Case 

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

 

  

 
 

   

  

    

  

 

VDS-Drain-Source Voltage (V)                                 ID-Drain Current(A) 
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Typical Operating Characteristics(Cont.) 

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

 

 
 

 
 
    

    
  

  

  

 

 

Tj-Junction Temperature (℃)                                VSD-Source-Drain Voltage(V) 

 

Figure 9: Capacitance Characteristics          Figure 10: Gate Charge Characteristics    
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VDS-Drain-Source Voltage (V)                                  QG-Gate Charge (nC) 
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Avalanche Test Circuit  

 

 

Switching Time Test Circuit  

 

 

 

Gate Charge Test Circuit  
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Device Per Unit 

Package Type Unit Quantity 

PPAK5*6-8L Reel 5000 

 

Package Information 

PPAK5*6-8L 
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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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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 

PRECON JESD-22, A113 30°C/60%/192Hrs 


