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List of 15 BJT Microwave Devices Formulas

BJT Microwave Devices @&

1) Avalanche Multiplication Factor @

1
B - n
()
Vi
1
@ 1.074452 = o
1— (22:8V)

2) Base Collector Delay Time @
Tser — Tec — (Tc + ) =+ Te)
B 5.5us = 5295us — (6.4ps + 10.1ps + 5273ps)

3) Base Resistance C‘:

f
R, — —
8 T - fI’Il ° CC
30H
B3 0.9832030 = -
8- 7. (69Hz)” - 255 F
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4) Base Transit Time @
T = Tec — (Tscr + Tc + Te)
B 10.1s = 52955 — (5.5ps + 6.4us + 5273ps)

5) Collector Base Capacitance @

f
BC.= >
8.7 f2 . Ry,

30Hz

a 255.8333uF = -
8- m-(69Hz)" - 0.980

6) Collector Charging Time @
Te = Tec — (Tscr + Tp =+ Te)
B 6.4us = 5295us — (5.5ps + 10.1ps + 5273ps)

7) Cut-off Frequency of Microwave @

1
fCO - -
2.7 1,
B0 30.05759H 1
. 7z =
2-m-5295us
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8) Emitter Base Charging Time @

Te = Tee — (Toer T + Tb)

B 5273us = 5295us — (5.5us + 6.4ps + 10.1ps)
9) Emitter to Collector Delay Time @

rec = Tger T T T T + Te

B 5295us = 5.5us + 6.4ps + 10.1us + 5273ps

10) Emitter to Collector Distance @

Vb
Lmin = —
Emb
0.22mV
2.1 = —
& 2.19978m 100.01V/m

11) Hole Current of Emitter ['_‘:
i = ip + ic

@ 8.5A = 4A + 4.5A

a © calculatoratoz.com. A softusvista inc. venture!

4/9

Open Calculator @

Open Calculator @

Open Calculator @

Open Calculator @


https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/emitter-base-charging-time-calculator/Calc-15201
https://www.calculatoratoz.com/en/emitter-to-collector-delay-time-calculator/Calc-14769
https://www.calculatoratoz.com/en/emitter-to-collector-distance-calculator/Calc-14858
https://www.calculatoratoz.com/en/hole-current-of-emitter-calculator/Calc-42117
https://www.calculatoratoz.com/en/emitter-base-charging-time-calculator/Calc-15201
https://www.calculatoratoz.com/en/emitter-to-collector-delay-time-calculator/Calc-14769
https://www.calculatoratoz.com/en/emitter-to-collector-distance-calculator/Calc-14858
https://www.calculatoratoz.com/en/hole-current-of-emitter-calculator/Calc-42117

BJT Microwave Devices Formulas...

12) Maximum Frequency of Oscillations @

Bin=1 5 n
m 8 7 Ry - C,

05H
B) 69.17022Hz = 30.05Hz
8. 7-0.980Q - 255.F

13) Saturation Drift Velocity @

14) Total Charging Time @

Tt — Te T Te

B 5279.4us = 5273us + 6.4ps
15) Total Transit Time C‘:

Toy = Tp T Tyge

@ 19us = 10.1ps + 8.9us
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Variables Used

o Cc Collector Base Capacitance (Microfarad)

. Emb Maximum Electric Field in BJT (Volt per Meter)

o f.o Cut-off Frequency in BJT (Hertz)

o f, Maximum Frequency of Oscillations (Hertz)

 f1 Common Emitter Short Circuit Gain Frequency (Hertz)
* i, Base Current (Ampere)

o ic Collector Current (Ampere)

e ig Hole Current of Emitter (Ampere)

e Lyin Emitter to Collector Distance (Micrometer)

e M Avalanche Multiplication Factor
¢ N Doping Numerical Factor

* Ry, Base Resistance (Ohm)

 V, Applied Voltage (Volt)

V|, Avalanche Breakdown Voltage (Volt)

. Vmb Maximum Applied Voltage in BJT (Millivolt)

. Vsc Saturated Drift Velocity in BJT (Meter per Second)

. ravg Average Time to Traverse Emitter to Collector (Microsecond)
* Ty Base Transit Time (Microsecond)

e T Collector Charging Time (Microsecond)

e Tt Total Charging Time (Microsecond)

e Tg Emitter Charging Time (Microsecond)
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e Tgc Emitter Collector Delay Time (Microsecond)
* Tgcr Base Collector Delay Time (Microsecond)
* Ty Total Transit Time (Microsecond)

e Ty Collector Depletion Region (Microsecond)
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Constants, Functions, Measurements used

e Constant: pi, 3.14159265358979323846264 338327950288
Archimedes' constant

e Function: sqgrt, 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 @

e Measurement: Time in Microsecond (us)
Time Unit Conversion G‘

e Measurement: Electric Current in Ampere (A)
Electric Current Unit Conversion K

¢ Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion @

e Measurement: Frequency in Hertz (Hz)
Frequency Unit Conversion @

e Measurement: Capacitance in Microfarad (uF)
Capacitance Unit Conversion C‘:

¢ Measurement: Electric Resistance in Ohm (Q)
Electric Resistance Unit Conversion @

e Measurement: Electric Field Strength in Volt per Meter (V/m)
Electric Field Strength Unit Conversion @

e Measurement: Electric Potential in Volt (V), Millivolt (mV)
Electric Potential Unit Conversion @
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Check other formula lists

e BJT Microwave Devices « Non Linear Circuits Formulas (&
Formulas @ e Parametric Devices Formulas @
e MESFET Characteristics
Formulas @
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