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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
AVouT 10V
VOSAOI = AOL = 136 = 1-6|.1V
[ [ 1020
| Typica B L
Aol 136 dB OScMRR — CMRR 10123_04 H
CMRR 134 dB AVOSTotal = VOSAol + VOSCMRR = 3.6uV
AVossim = Vosigy ~ Vosoy = 3-6KV

Vos
-9.2uV
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Introducing the Dif Amp for testing CMRR
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Gain of a Dif-Amp CMRR of a Dif-Amp
Rf =R, and R;, = Ry Vour = (OV) - (1V/V) =0V Ideal output.
R V. =V. - ( Rz _ Vﬂ Common Mode Voltage
Ggif = 5—=1V/V em = "in AR, + R,/ 2
Rin CMRR(V/V) = AVos Common Mode Rejection
Vout = Gaif * Vin_dif AV
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DC CMRR Test

Vout
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Vem -5.50V VF2 5V
— —
RIN 2k RF 2k R4 2k R3 2k
AV A A A
Vos 4[| T VEE 15 vos +[_ | T V115
-5.6uV ~ Vout -6.6uV ~
"_m\zr K | S - -10.6uV u—f\Rf\5A2, K “— +
At N = VCC 15 LT X = V215
T V30 & I T vato o I
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

100m 1 10 100 1k 10k 100k 1M
Frequency (Hz)

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“!cmr—opalss - autosave 15-10-22 11_56 - Schematic Editor
Fle Edt Insert Vew | Anyss Interactve TBM Toos Hep EIE]

=é = % @ ERC... I_ 100% » %c «| 7 M Availahle cures: %‘J:;m s -
e ra b o | fE

Wom

_I< JT_| CD: | %| @ | ﬁ r:.ldlti;nabled q%l }|{—|—ﬂ:i:| B | ® |0|¢T.|E|. Ezﬁt << Remove

Basic | Switches | Meters ecironic | Spice Macros | Gates | Flip-flop 23 Bave

di:

Stress Analysis Enabled Delote
Enable MCU Code debugger o Lkl
Select Optimization Target Show
Select Control Object v Qutputs
Set Analysis Parameters... ™ Modal Yaltages
DCAnarysls » Il Otheraltages
AC Analysis 4 Calculate nodal voltages I Gurvente
Transient... Table of AC results Kl Lezrazinze
Steady State Solver... AC Transfer Characteristic... I {ite=ctemen: “"il
Fourier Analysis 4 Phasor Diagram User defined curves
Time Function —_— Built-in functions + - — |
Digital Step-by-Ste|
_'g_ D Y D_ Network Analysis... Line Edit
Digital Timing Analysis... —
= ) = - Vem(s) /Vos (s)
Digital VHDL Simulation... VEE 15 LI _’I
Mixed VHDL Simulation... . _
Advanced Edit MNews function name:
Symbolic Anatysis 4 U4 OPA18E Vout - ICM-RRI Create
Noise Analys'ls - ) functionname}
sl et 3 =VCC 15 [~ Advanced edit Bz
Optimization % I R [~ ¥ Plot
Options... :
{The result wvaluel} -
Kl »

| cmr-opalds - avtosave 18-10-22 11_56.TSC >» AC Transfer Analysis
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Offset (Vos) vs. Common Mode Voltage (Vcm)
50

CMRR(V/V) = 16.7uV/V |

N
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Common Mode Voltage

Vem o~ 4
- =
RIN 2k RF 2k
AN NN % 25
8
©
+ > 0
2
Vout %
{ -— ‘25
>
o
£
-50 0.0
CMRR(V/V) =

AVOS _ IZSIJV_ (—25uv)|

— . 106
AV TV =4V =16.7-107°V/V

CMRR(dB) = —20 - log[CMRR(V/V)] = 96dB
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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 = +10pV/Vi

|

40 30 20 -10 O 10 20 30 40
: Signed CMRR in pV/V E
i Maximum is a Tested Limit —————

40V 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 < Vgy < (V4) =3V 120 140 dB

Common-mode

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

See Typical Characteristics

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

100 120 dB

CMRR rejection ratio
+5V

+
Vin -5V

—(Vout

Input Offset Voltage (V)

(V-) = 0.1V < Vem < (V+) — 3V

(V-) = 3V < Vem < (V+) — 1.5V

50

25

(V-)— 1.5V < Vecm < (V+) + 0.1V

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

2V 3V 4V 5V

Common Mode Voltage
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Inverting vs. Non-inverting (Impact on CMRR)

R4 10k R3 10k
AN—9 AN
+
Vin@ 1 .
| =Vcc 15 =Vee 15
+ - Vout Vos p - Vout
Vos L L
+ + +
= Vee 15 Vin = Vee 15
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Thanks for your time!
Please try the quiz.



