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1) IC Amplifiers Formulas @

1.1) Emitter Resistance in Widlar Current Source Formula (af
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1.2) Finite Output Resistance of IC Amplifier Formula (af

Example with Units

25v 7.60ma
0.9092k0 = -log10
5ma 5ma

Evaluate Formula @

Formula

Example with Units
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Evaluate Formula @
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1.4) Output Current Formula (af

Evaluate Formula @

Formula

29.3636ma = 7.60ma <

Example with Units
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1.5) Output Current of Wilson Current Mirror Formula (af

Evaluate Formula @

Formula
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Example with Units
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Evaluate Formula @
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1.6) Output Resistance of Widlar Current Source Formula (]

Evaluate Formula @

1

‘R

Rues = (1+8m ) - Ri +
e

Rsbe

Example with Units

1 1
0.0021ka = (1+ 0.25s ) - + - 1.45ka
0.909a 20ko

1.7) Output Resistance of Wilson Current Mirror Formula (af

Example with Units Evaluate Formula [
- R 55-0.75q
R = P1oRes |1 002060 = 220752
wcem 2 2

1.8) Output Resistance of Wilson MOS Mirror Formula (af

Example with Units Evaluate Formula (@

R, = (gm3 . RB) 'Ry, | | 468750 = (0.255 - 0.750 ) - 250

1.9) Reference Current of IC Amplifier Formula (af

Evaluate Formula @

Formula

- WL
ref o WLl

Example with Units
15
7.5mA = 5ma | —
10

1.10) Reference Current of Wilson Current Mirror Formula B

I

2 2
Iref= 1+? .IO 7.5ma = 1+—2 - 5maA

2) Signal Amplifier Formulas @

2.1) Current Transfer Ratio of Mirror with Base Current Compensation Formula (af

_m Example with Units EvalUateliommula B
1 1
IO = lref‘ > 5.0667mA = 7.60maA - 2
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2.2) Input Resistance in Small-Signal Operation of Current Mirrors Formula (af

Formula Example with Units

Evaluate Formula @

2.3) Output Voltage Gain of Active Loaded CE Amplifier Formula (af

B Formuia

G

ov = " 8m

Example with Units

- R,

()

-1.1719 = - 0.25s - 4.6875a

2.4) Overall Voltage Gain given Signal Source Formula (]

Evaluate Formula [

Formula

Example with Units

2.5) Signal Current Formula (af

Evaluate Formula @

S

I, = Ip-sin(w~T)

Example with Units

2.6163ma = 3.7ma -sin ( 90deg/s - 0.55 )

Evaluate Formula [

2.6) Voltage Gain of Amplifier with Current-Source Load Formula (af

A 1 " 1
v= 8| —+—
sz RoZ

1
-0.0209 = - 0.25s5 - | — +
230 250

1

Example with Units

)

Evaluate Formula @

2.7) Voltage Gain of Small-Signal Operation of Current Mirrors Formula @
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Example with Units

0.25s - 4v
21a

0.0476 =

Evaluate Formula @
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Variables used in list of Signal and

IC Amplifiers Formulas above

A, Voltage Gain of Amplifier

G; Intrinsic Gain

Gis Short-Circuit Current Gain

dm Transconductance (Siemens)

9m2 Transconductance 2 (Siemens)
9m3 Transconductance 3 (Siemens)
G,y Output Voltage Gain

G, Overall Voltage Gain

|, Output Current (Milliampere)

Iout Output Current given Reference Current
(Milliampere)

Ip Current Peak Amplitude (Milliampere)
I ef Reference Current (Milliampere)

|s Signal Current (Milliampere)

lgs Small Signal Input Current (Ampere)
|t1 Current in Transistor 1 (Milliampere)
|t2 Current in Transistor 2 (Milliampere)
R¢ Emitter Resistance (Kilohm)

Ryo Finite Output Resistance 1 (Ohm)
Ry3 Finite Output Resistance 3 (Ohm)
Rfo Finite Output Resistance (Kilohm)
R; Input Resistance (Ohm)

R, Output Resistance (Ohm)

Ro2 Finite Output Resistance 2 (Ohm)

Rgpe Small-Signal Input Resistance b/w Base-
Emitter (Kilohm)

Ryecm Output Resistance of Wilson Current
Mirror (Kilohm)

chs Output Resistance of Widlar Current
Source (Kilohm)

S; Input Signal (Volt)

T Time in Seconds (Second)
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Constants, Functions,
Measurements used in list of Signal
and IC Amplifiers Formulas above

« Functions: log10, log10(Number)
The common logarithm, also known as the base-
10 logarithm or the decimal logarithm, is a
mathematical function that is the inverse of the
exponential function.

« Functions: sin, sin(Angle)
Sine is a trigonometric function that describes the
ratio of the length of the opposite side of a right
triangle to the length of the hypotenuse.

o Measurement: Time in Second (s)
Time Unit Conversion @

o Measurement: Electric Current in Milliampere
(mA), Ampere (A)
Electric Current Unit Conversion B

o Measurement: Electric Resistance in Kilohm
(kQ), Ohm (Q)
Electric Resistance Unit Conversion B

« Measurement: Electric Conductance in Siemens
(S)
Electric Conductance Unit Conversion B

« Measurement: Electric Field Strength in Volt Per
Micrometer (V/um)
Electric Field Strength Unit Conversion @

o Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion @

« Measurement: Angular Frequency in Degree per
Second (deg/s)
Angular Frequency Unit Conversion @
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. Ve Early Voltage (Volt Per Micrometer)

. Vgs Voltage across Gate and Source (Volt)
« 'V, Output Voltage (Volt)

« Vg Overdrive Voltage (Volt)

« Vi Threshold Voltage (Volt)

. WL Aspect Ratio
« WL, Aspect Ratio 1

« B Transistor Current Gain

« B4 Transistor Current Gain 1
. Al Change in Current (Milliampere)
« AV, Change in Output Voltage (Volt)

« W Angular Frequency of Wave (Degree per
Second)
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