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Referring Error to Input (RTI)
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CM R R an d AOL CO m b 1N ed Combined Effects of A,, and CMRR
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Introducing the Dif Amp for testing CMRR
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Gain of a Dif-Amp
Rf = RZ and Rin = Rl

Rg
Gair = —=1V/V
IN

Vout = Gaif * Vin_aif
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CMRR of a Dif-Amp
Vour = (OV)-(1V/V) = Ideal output.

Vo = (5 57) = %

CMRR(V/V) = AVOS
cm

Common Mode Voltage

Common Mode Rejection
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DC CMRR Test
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CMRR of a Dif-Amp
AV —6.6uV — (=5.6uV
CMRR(V/V) = SVos _ 1Z6.6WV = (556uW]_ ) g6y y

AV.,

|5V — 0V
CMRR(dB) = —20 - log[CMRR(V/V)] = 134dB

-12.6uV
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AC CMRR Test

Vem
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CMRR of a Dif-Amp
AV,
CMRR(V/V) =

AV,
CMRR(dB) = —20 - log[CMRR(V/V)]
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Post Processor — Generating the Curve in Tina

_'_E“!cm r-opal8s - autosave 15-10-22 11_56 - Schematic Editor

Fle Edit Insert View | Analysis Interactive T&M Tools Help == Post-processor _|o]x]
ﬁvl@l Hlﬁ;l %l@l ERC... I_ |1DD% vl %c vlfl M /i\;/ai\able cureas: C[;:::;minsen —
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Basic | Switches | Meters ectronic | Spice Macros | Gates | Flip-flop X Cancel

Stress Analysis Enabled ~—— R
Enable MCU Code debugger g ¢ Help

il

Select Optimization Target Show
Select Control Object v Outputs
Set Analysis Parameters... [ Madal ¥altames
DCAnaNs‘s N I Othervaltages
AC Analysis ld  Calculate nodal voltages IE jewrents
Transient... Table of AC results -
Steady State Solver... AC Transfer Characteristic... I {ifeactemen: “"il
Fourier Analysis *  Phasor Diagram User defined curves
Time Function —_— Built-in functions + - — |
Digital Step-by-Ste; =
_'g_ P Y P_ Network Analysis... Line Edit
Digital Timing Analysis... —
9 ’ Lz = Vcm(s) /Vos(s)
Digital VHDL Simulation... VEE 15 LI _’I
Mixed VHDL Simulation... -
Advanced Edit MNew function narme:
. L Vaut —
Symboic Analysis ¢ U4 OPA188 {This is a a] Jevrs] Create
- - ) o tionname }
NOE_'e Ana'yss i =VCC 15 ion [~ Advanced edit Eiaviz
Optimization 'E I . — [~ % Plat
— XL L nere
Options... :
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‘ cmr-opal B - autosave 15-10-22 11_56.TSC >> AC Transfer Analysis
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Offset (Vos) vs. Common Mode Voltage (Vcm)
50
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AV, [1V — 4V|

CMRR(dB) = —20 - log[ CMRR(V/V)] = 96dB

8

W3 TEXAS INSTRUMENTS




Distribution of CMRR
PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Common-Mode Rejection Veu = -12.5V to 12.5V 87 100 dB

Typical

or 100dB

+0 = +10UV/V}
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Signed CMRR in pVv/V
Maximum is a Tested Limit ——
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40uV or 87dB
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Crossover Distortion Caused by CMRR

Vout vs. Time (Crossover Distortion)
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CMRR for Amplifiers with Crossover Distortion

OPA192
PARAMETER TEST CONDITIONS MIN TYP MAX|  UNIT
(V=)= 0.1V < Vey < (V4) =3V 120 140 dB

Common-mode

(V#) -3V <Vey<(V+)-15V

See Typical Characteristics

(V#)-1.5V <Vey < (V+) + 01
\"

100 120 dB

CMRR rejection ratio
+5V

+
Vin -5V

—(\/out

Input Offset Voltage (uV)

(V-)—-0.1V<Vecm < (V+) -3V

50

(V-)—3V<Vem < (V+) - 1.5V

25

(V-)— 1.5V < Vecm < (V+) + 0.1V

-75

-5V 4V -3V -2V -1V oV

v 3V 4V 5V

Common Mode Voltage
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Inverting vs. Non-inverting (Impact on CMRR)
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Thanks for your time!
Please try the quiz.



