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Function of a MOSFET

Source: https://www.youtube.com/watch?v=qkrgrBvgGpU https://www.youtube.com/watch?v=KSOHwVoxpzg

https://www.youtube.com/watch?v=qkrgrBvgGpU
https://www.youtube.com/watch?v=KSOHwVoxpzg


Copyright © 2023 YAGEO Group  All Rights Reserved 2

Most important MOSFET parameters

Source: https://www.youtube.com/watch?v=GrvvkYTW_0k

https://www.youtube.com/watch?v=GrvvkYTW_0k


Copyright © 2023 YAGEO Group  All Rights Reserved 3

Understanding the datasheet of MOSFET

• What customer used MOSFET for?

• As a switch

• What customer care when they use MOSFET?

• Safety

• Absolute Maximum Ratings 

• SOA

• EAS (single pulse avalanche energy)

• VDS

• N-CHANNEL

• P-CHANNEL

• Efficiency

• Conduction loss

• Switching loss
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Understanding the datasheet of MOSFET 

• SOA

• Safe operating area.

• Make sure Application is inside SOA

• Four boundaries for the SOA :

•      ① The maximum operational current : ID, IDM (current limit) 

•    ② The on-resistance : RDS(on)

•    ③ The boundary where both voltage and current become simultaneously large : 

           Power Dissipation limit, PD 

•      ④ The maximum operational voltage : BVDSS max

②
③

④

①

Rthjc=0.3ºC/W

①

Zthjc(10ms)=0.1ºC/W
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Understanding the datasheet of MOSFET

• Spike Voltage(L*di/dt) > BVDSS, 

• MOSFET break down 

• triangle area is the EAS. 

• Energy over EAS will damage MOSFET

• Die size   , EAS
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Understanding the datasheet of MOSFET 
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Understanding the datasheet of MOSFET 

DC characteristics

Static characteristics

AC characteristics

Dynamic characteristics
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BVDSS / (Δ BVDSS/ Δ TJ)    

Off Characteristics

• BVDSS is Positive Temperature Coefficient.

• Temperature   ,BVDSS 

ID=250uA

BVDSS_min=600V

IDSS_max=1uA

BVDSS_real

Understanding the datasheet of MOSFET 
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Understanding the datasheet of MOSFET 

• RDS(ON) is Positive Temperature Coefficient.

• Temperature   ,RDS(ON) 

On Characteristics

Deep 

Trench
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Understanding the datasheet of MOSFET 

1
2

• VGS =VGS(TH) 

• MOSFET begins to turn on. 

• VGS(TH) is NTC (negative temperature coefficient). 

• Temperature     VGS(TH)    . 

• The value is related to Maximum VGS rating.

• VGS ratings 

• 8V Ultra Low Gate Drive

• 12V Low Gate Drive

• 20V Normal Gate Drive。
• gfs

• High gfs is good in High Frequency Switching application.
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Understanding the datasheet of MOSFET 

• Equivalent circuit capacitances are as below

• Ciss = Cgs + Cgd

• Coss = Cgd + Cds

• Crss = Cgd (Miller CAPacitance)

• The value is not related to temperature

• Rg (Gate Resistance)

• affect MOSFET turn on/turn off speed

1

2
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Understanding the datasheet of MOSFET 

Qgs: the amount of charge during t0~t2 (charge Cgs)

Qgd: the amount of charge during t2~t3 (charge Cgd)

It effected by Rg and parasitic cap.
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Understanding the datasheet of MOSFET 

• td(on): 10% VGS              90% VDS. Turn on Mosfet. 

• td(off): 90% VGS 10% VDS. Turn off Mosfet

• tr:         90% VDS 10% VDS. It affected by Rg and Crss the most.

• tf:         10% VDS 90% VDS. It affected by Rg and Crss the most.
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