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List of 19 BJT Differential Amplifiers Formulas

BJT Differential Amplifiers @

Current and Voltage @

1) Base Current of Input Differential BJT Amplifier @

Open Calculator @

. I
lB_ B_|_1

13.89mA

272 A=
ao 72353m 01

2) Base Current of Input Differential BJT Amplifier given Emitter
Resistance @

Vi d Open Calculator (&

-y PR

7.5V

@ 0.270329mA =
2-0.272kQ - (50 + 1)

3) Collector Current of BJT Differential Amplifier given Emitter Current @
i. = a-ig Open Calculator (&'

@ 23.613mA = 1.7 - 13.89mA
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4) Collector Current of BJT Differential Amplifier given Emitter Resistance

@
) o - Vi d Open Calculator (&
- oV
2-Rg
1.7-7.5V
B0 23.4375mA = 5 0379k

5) Emitter Current of BJT Differential Amplifier G‘

. @
Vl d Open Calculator

il 1 —
Qi 215+ 2 - Reg

7.5V
2-0.13kQ2 + 2 - 0.14k<2

@ 13.88889mA —

6) First Collector Current of BJT Differential Amplifier @

1 Open Calculator @

. a -
o= ———
14+ e Vin
1.7 - 550mA

B 934.9792mA =

—7.5V.

14 eV
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7) First Emitter Current of BJT Differential Amplifier @

, 1
1E1:—_Vid
14+eVm

550mA

—7.5V

@ 549.9878mA —
1+ eV

8) Input Bias Current of Differential Amplifier @

i

IiaS:—
R 2. (p+1)

550mA

392157TmA = ——
@539 57m 750+ 1)

4/11

Open Calculator (%'

Open Calculator @

9) Maximum Input Common-Mode Range Voltage of BJT Differential

Amplifier@
BV = Vit (0-05-1-Rg)

B 78.3V = 3.5V + (1.7- 0.5 - 550mA - 0.16k02)

Open Calculator (%'

10) Second Collector Current of BJT Differential Amplifier @

i

. ar
IC2 = — v
1+eVm
1.7 - 550mA
B3 0.02078mA = — 22
1+ eowv
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11) Second Emitter Current of BJT Differential Amplifier @

1 Open Calculator @
1E2 — Vid
1+ eV

550mA

7.5V

@ 0.012224mA =
1+ eov

DC Offset @

12) Common Mode Gain of BJT Differential Amplifier @

Vod Open Calculator @

Vid

Acm —

16V

2133333 = ——
@ 7.5V

13) Common Mode Rejection Ratio of BJT Differential Amplifier in dB @

Ad Open Calculator @
CMRR = 20 - log 10 (modulus (A—) )

0.253dB
a -18.381975dB = 20 - log 10 (modulus (T) )

14) Input Offset Current of Differential Amplifier @
I = modulus(IBl _ IB2) Open Calculator (%'

@ S5mA = modulus(15mA — 10mA)
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15) Input Offset Voltage of BJT Differential Amplifier @

( ARC ) Open Calculator (&
Vos = Vin -
Rc

0.002k
@ 0.00875V = 0.7V - (W)

Resistance &

16) Differential Input Resistance of BJT Amplifier @

Vi d Open Calculator (&
Ria = —
1B
7.5V
27. k() = ——
B 27.77778 oA

17) Differential Input Resistance of BJT Amplifier given Common-Emitter
Current Gain C‘:

Ry = (B + 1) . (2 ‘Rg+2- ARC) Open Calculator (%'
a 27.948kQ = (50 + 1) - (2- 0.272kQ2 + 2 - 0.002k2)

18) Differential Input Resistance of BJT Amplifier given Small-Signal Input
Resistance @

Rid = 2 . RBE Open Calculator @

a 27.76k) = 2 - 13.88k(
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19) Transconductance of Small Signal Operation of BJT Amplifier @

Qe =

i Open Calculator (%'

C
Vin

23mA
0.7V

@ 32.85714mS =
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Variables Used

e Acm Common Mode Gain
. Ad Differential Gain (Decibel)
e CMRR Common Mode Rejection Ratio (Decibel)

* Om Transconductance (Millisiemens)

e i Current (Milliampere)

« ig Base Current (Milliampere)

o |B1 Input Bias Current 1 (Milliampere)

o IBZ Input Bias Current 2 (Milliampere)

« Igjas Input Bias Current (Milliampere)

o ic Collector Current (Milliampere)

o iC1 First Collector Current (Milliampere)

* ic2 Second Collector Current (Milliampere)
e ig Emitter Current (Milliampere)

e ig4 First Emitter Current (Milliampere)

* ig2 Second Emitter Current (Milliampere)

e |y Input Offset Current (Milliampere)

» RpEg Base Emitter Input Resistance (Kilohm)
» R Collector Resistance (Kilohm)

» RcEg Collector Emitter Resistance (Kilohm)
e Ig Base Emitter Resistance (Kilohm)

» RE Emitter Resistance (Kilohm)
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Rjq Differential Input Resistance (Kilohm)
ch Maximum Common Mode Range (Volt)
V; Input Voltage (Volt)

V4 Differential Input Voltage (Volt)

V4 Differential Output Voltage (Volt)

Vs Input Offset Voltage (Volt)

Vi Threshold Voltage (Volt)

a Common Base Current Gain
B Common Emitter Current Gain

AR Change in Collector Resistance (Kilohm)
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Constants, Functions, Measurements used

e Constant: e, 2.71828182845904523536028747135266249
Napier's constant

e Function: log10, log10(Number)
Common logarithm function (base 10)

e Function: modulus, modulus
Modulus of number

e Measurement: Electric Current in Milliampere (mA)
Electric Current Unit Conversion G‘

e Measurement: Noise in Decibel (dB)
Noise Unit Conversion @

e Measurement: Electric Resistance in Kilohm (kQ)
Electric Resistance Unit Conversion @

e Measurement: Electric Conductance in Millisiemens (mS)
Electric Conductance Unit Conversion G‘

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