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MOSFET Amplifiers &

1) Zero Bias Junction Capacitance @

Open Calculator (&'
B0 - \/ssi- [Charge-e] _ < Nj - Np > 1

2 Na + Np P,

. 11.7F/m - [Charge-e] 1.32electrons/cm? - 3.01electrons/cm? 1
B .66 -7F = : v

2 1.32electrons/cm’ + 3.01electrons/cm’ ) 2V

2) Zero Bias Sidewall Junction Capacitance @

n r@
™o [Permitivity-silicon| - [Charge-e] Na(sw) - Np 1 e
@ Cioww = 2 Np@w +Np /) @

osw

1E~TF — [Permitivity-silicon| - [Charge-e] 0.35electrons/m? - 3.01electrons/cm’ 1
T 2 0.35electrons/m?® + 3.01electrons/cm’ 0.000032V

Cascode Configuration &

3) Downwards Resistance of Cascode Differential Half Circuit @

Ron — (g . ROZ) . R,l Open Calculator (&'
m

B 1.3195k02 = (0.25mS - 0.91k2) - 5.80k(2

4) Upwards Resistance of Cascode Differential Half-Circuit @

Rop _ (g . RO2) -Ro1 Open Calculator (@'
3111

B 0.557375kQ2 = (0.25mS - 0.91kQ2) - 2.45kQ)

5) Voltage Gain of Cascode Differential Amplifier given Transconductance @

BA -

od Open Calculator @'
Viq

25V
31V
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DC Offset ®

6) Current on Operation with Differential Input Voltage G‘

1
Br =5 (u W) (Va- Vo)

1

B 0.62077mA = - (0.02mS - 5) - (23.049V — 19.5V)?

2

7) Maximum Differential Input Voltage of MOSFET given Overdrive Voltage @

Vis - \/5 : Vov
@ 3.535534V = V2. 2

.50V

8) Offset Voltage of MOSFET with Current-Mirror Load @

2-V
Vos = - ‘
chrced

2-19.5V

B 3545455V = -

9) Output Voltage of Voltage Amplifier (&'
Vout - Vs - (Id . RL)

B0 5.9792V = 6.6V — (8mA - 0.0776kQ)

Differential Configuration (&

10) Differential Voltage Gain in MOS Differential Amplifier@

1

1
+

Ad:gm'

@ 7.009 = 0.25mS - (

B-R’

’ 1
B-R’2

6.52 - 5.80kQ I
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11) Input Offset Voltage of MOS Differential Amplifier @

Vo
Vos - A_d

B354V = 24';8\/

12) Input Offset Voltage of MOS Differential Amplifier given Saturation Current @

I
Vo=V, <_)
Is
0.8mA
3561644V = 19.5V - (m>

13) Input Offset Voltage of MOS Differential Amplifier when Aspect Ratio Mismatches L‘n

Vov WL
ev-- (%) (wi)
2.50V 5
@3.531073\/: <T> . (1—77>

14) Input Voltage of MOS Differential Amplifier on Small-Signal Operation @

1

Vin - ch + (5 . Vis)
@ 13.765V = 12V + (% . 3.53V>

15) Maximum Input Common-Mode Range of MOS Differential Amplifier@
1
chr:Vt“‘VL_ 5 Ry,

1
@ 3.34V = 19.5V + 22.64V — (5 . 0.0776kﬂ>

16) Minimum Input Common-Mode Range of MOS Differential Amplifier @
chr = Vt + Vov + Vgs - VL

336V = 19.5V + 2.50V + 4V — 22.64V
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17) Total Input Offset Voltage of MOS Differential Amplifier given Saturation Current @

AR, 2 L.\?
o (%) (5)

1.805k2\2 [ 0.8mA \?
B 3.543926V = \/(M) + (m)

18) Transconductance of MOS Differential Amplifier on Small-Signal Operation @

t

I
gm:V—

ov

0.625mA

Gain @

19) Common-Mode Current Gain of Controlled Source Transistor [3'

1
Acmi:_<2'gm'Ro>

1
& -1574803 = - ( 2-0.25mS - 1.27k >

20) Common-Mode Gain of Controlled Source Transistor @

V
Acm =20-logl .
0-log 0(V~)

1S

7.25V
251266dB = 20 - log 10 | ———
B 6.251266d 0-log 0(3'53\/)
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Variables Used

e A, Common Mode Gain (Decibel)

o Acmi Common-Mode Current Gain

Ay Differential Gain

« A, Voltage Gain

o CjO Zero Bias Junction Capacitance (Farad)

. CjOsw Zero Bias Sidewall Junction Potential (Farad)

¢ Oy Transconductance (Millisiemens)

. Id Drain Current (Milliampere)

« g Saturation Current (Milliampere)

o lg¢ Saturation Current for DC (Milliampere)

o |¢ Total Current (Milliampere)

. k'n Process Transconductance Parameter (Millisiemens)

o Np Doping Concentration of Acceptor (Electrons per Cubic Centimeter)
« N A(sw) Sidewall Doping Density (Electrons per Cubic Meter)
» Np Doping Concentration of Donor (Electrons per Cubic Centimeter)
. R01 Equivalent Resistance from Primary (Kilohm)

» Rg7 Equivalent Resistance from Secondary (Kilohm)

» R4 Resistance of Primary Winding in Secondary (Kilohm)

» R'5 Resistance of Secondary Winding in Primary (Kilohm)

» R Collector Resistance (Kilohm)

» Ry Load Resistance (Kilohm)

* R, Output Resistance (Kilohm)

. Ron Downwards Resistance of Cascode Differential (Kilohm)
o Rop Upwards Resistance of Cascode Differential (Kilohm)

* V¢m Common-Mode DC Voltage (Volt)

e V¢mr Common-Mode Range (Volt)

. Vd Voltage across Diode (Volf)

. Vgs Voltage between Gate and Source (Volt)

« Vjq Differential Input Voltage (Volt)

* Vi, Input Voltage (Volt)

« Vg Differential Input Signal (Volt)
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V| Load Voltage (Volt)

» V, Output DC Offset Voltage (Volt)
« V4 Differential Output Signal (Volt)
Vg Input Offset Voltage (Volt)

o Vgt Output Voltage (Volt)

 V,y Effective Voltage (Volt)

Vg Source Voltage (Volt)

o Vgg Small Signal (Volt)

o Vj Threshold Voltage (Volt)

o WL Aspect Ratio
o WL 4 Aspect Ratio 1

e B Common Emitter Current Gain
* Bforced Forced Common-Emitter Current Gain

o AR, Change in Collector Resistance (Kilohm)
e Egj Permitivity of Silicon (Farad per Meter)
e @, Built in Junction Potential (Volt)

o (Dosw Built in Potential of Sidewall Junctions (Volt)
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Constants, Functions, Measurements used

¢ Constant: [Charge-e], 1.60217662E-19
Charge of electron
o Constant: [Permitivity-silicon], 11.7
Permittivity of silicon
¢ Function: 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.
¢ Function: 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.
o Measurement: Electric Current in Milliampere (mA)
Electric Current Unit Conversion @
¢ Measurement: Noise in Decibel (dB)
Noise Unit Conversion L‘:
¢ Measurement: Capacitance in Farad (F)
Capacitance Unit Conversion @
e Measurement: Electric Resistance in Kilohm (kQ)
Electric Resistance Unit Conversion @
¢ Measurement: Electric Conductance in Millisiemens (mS)
Electric Conductance Unit Conversion @
* Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion @
¢ Measurement: Permittivity in Farad per Meter (F/m)
Permittivity Unit Conversion @
¢ Measurement: Electron Density in Electrons per Cubic Centimeter (electrons/cm?), Electrons per Cubic Meter
(electrons/m?)
Electron Density Unit Conversion @
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