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Important Basic Transistor Devices Formulas

1) BJT Formulas @

1.1) BJT Turn OFF Time Formula @

Formula
Tog = Ts + T | | 3.399s = 1.5495 + 1.85s
1.2) BJT Turn ON Time Formula (af
Formula Example with Units
295 = 1755 + 115
1.3) Power Loss in BJT Formula @
 Emm
Ploss = Eioss “ fow | | 187.5wW = 0.125) - 1.5k
1.4) Reverse Recovery Charge Formula @
 Emm
Qrr = 0.5 Igg -ty | | 0.0401c = 0.5 35ma - 2.29s
1.5) Reverse Recovery Current Formula (af
Igr = [2-Qup- Al | |35.0086ma = [2-0.04c - 15.32ma
1.6) Reverse Recovery Time Formula (nf

0.04c
2.2852s = |2-
15.32maA
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1.7) Softness Factor Formula (a1

Evaluate Formula @

Formula Example with Units

2) MOSFET Formulas @

2.1) Current Ripple Factor Formula (af

[Formui
0.5 0.5
trms 08944 = [ [ ) 4
CRF = I -1 ' 50ma
o
2.2) Input Current Distortion Factor Formula (af

Formula Example with Units Evaluate Formula (&

2.3) Input Current Harmonic Factor Formula (af

Evaluate Formula [

2.4) MOSFET Turn Off Time Formula @

Example with Units Evaluate Formula (&

TOff = Td-Off+ Tf 345 = 1555 + 1855

2.5) MOSFET Turn ON Time Formula

. Em Example with Units Evaluate Formula [

Ton = Tgeon + Tr | | 28995 = 1.1495 + 1.755

2.6) Power Loss in MOSFET Formula (af

_m Example with Units Evaluate Formula (@

2 2
Ploss = Ig " Rys | | 187.425w = 105ma ~ - 17ka
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2.7) Rectification Ratio Formula (af

Formula Example with Units Evaluate Formula (&

Evaluate Formula @

Evaluate Formula [
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Variables used in list of Basic

Transistor Devices Formulas above

« bcp Width of Channel (Micrometer)

« CDF Input Current Distortion Factor
« CHF Input Current Harmonic Factor
« CREF Current Ripple Factor

« E|oss Energy Loss (Joule)

. fSW Switching Frequency (Kilohertz)

« g Drain Current (Milliampere)

. |<> RMS Current DC Component (Milliampere)
« lyms RMS Current (Milliampere)

« IrR Reverse Recovery Current (Milliampere)
« lg RMS Supply Current (Milliampere)

« lg4 RMS Supply Current Fundamental
Component (Milliampere)

. Lch Channel Length (Micrometer)

« Pac AC Input Power (Watt)

« Ppc DC Power Output (Watt)

« P)oss Average Power Loss (Watt)

- QRgR Reverse Recovery Charge (Coulomb)
. Rds Drain Source Resistance (Kilohm)

« S Softness Factor

« t, Forward Current Decay Time (Second)

« t,, Reverse Current Decay Time (Second)

« T Delay Time (Second)

. Td-off MOSFET OFF Delay Time (Second)
¢« T4.on MOSFET ON Delay Time (Second)
« TgFall Time (Second)

« Toff Turn OFF Time (Second)

« Ton Tun ON Time (Second)

T, Rise Time (Second)

« t,; Reverse Recovery Time (Second)

. T Storage Time (Second)
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Constants, Functions,

Measurements used in list of Basic
Transistor Devices Formulas above

Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Length in Micrometer (um)
Length Unit Conversion @

Measurement: Time in Second (s)

Time Unit Conversion B

Measurement: Electric Current in Milliampere
(mA)

Electric Current Unit Conversion @
Measurement: Energy in Joule (J)

Energy Unit Conversion lt,’

Measurement: Electric Charge in Coulomb (C)
Electric Charge Unit Conversion @
Measurement: Power in Watt (W)

Power Unit Conversion @

Measurement: Frequency in Kilohertz (kHz)
Frequency Unit Conversion @

Measurement: Electric Resistance in Kilohm
(kQ)

Electric Resistance Unit Conversion @
Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion @
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« Vpc DC Output Voltage (Volt)
« V. Ripple Voltage (Volt)

- VRF Voltage Ripple Factor

« WL Aspect Ratio

« Al Change in Current (Milliampere)
« I Rectification Ratio
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