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INTRODUCTION
Matched resistors are critical to the performance of a large class of differential circuits such as the following:
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Ideally, the resistors in these circuits are chosen such that R1/R2 = R4/R3. Any mismatch between these ratios will contribute
a common mode error. The CMRR (common mode rejection ratio) is an important metric in these circuits, as it indicates how
much of the unwanted common mode signal will appear in the output. The CMRR due to the resistors in these circuits can
be calculated using the following formula:

1 (G+1) Where CMRRR_gniy Is CMRR Due Only to the Resistors
(Ideal Amplifier Case), AR/R Is the Resistor Matching
CMRRR_ony == p7r— Ratio, G is the Nominal Ratio of R1/R2.

For example, using resistors with 1% tolerance (i.e. matched to 2%) in a differential circuit with G = 1, the CMRR will only
be 34dB.

LT5400 AR/R¢mRR

Inaddition to the guaranteed resistor-to-resistor matching over temperature, the LT5400 includes a new metric called “Match-
ing for CMRR.” Only the LT5400 offers a Matching for CMRR, (AR/R)cmrr Specification. This spec guarantees the contribution
of CMRR error due to the resistors, when the LT5400 is used in a difference configuration using the specific resistor pairs
of R1/R2 and R4/R3.

The definition of Matching for CMRR is the following:
L7, LT, LTC, LTM, Linear Technology and the Linear logo are registered trademarks of Linear

1)( R1)(R2 R3 1 R1R3

AR/Reyrr =| = || = |[ 2629 2| 1-2222
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Technology Corporation. All other trademarks are the property of their respective owners.
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Calculating the improved CMRR performance of the LT5400 resistors is easy. Simply replace the resistor matching ratio,
(AR/R) with the Matching for CMRR specification (AR/RgmRR):

1
(2)((3”) Equation 1
CMRRR ony =595 Where AR/Rgygr Is the Matching for CMRR specification

For example, the LT5400A offers 0.01% resistor matching and Matching for CMRR of 0.005%. With this Matching for CMRR,
the resulting CMRR is 86dB.

CMRR DEFINITION

The amplifier’s common mode rejection ratio (CMRR) is the ratio of the differential mode gain to the common mode gain. For
these calculations, only common mode and differential mode gain is considered for amplifiers. Thus, an amplifier’s output
can be determined as: Voyt = (Vom ® Acm) + (Vpiee ® Apirg)

AMP Vour

COMBINING AMPLIFIER AND RESISTOR CMRR

In addition to the CMRR due to the resistors, one must also consider the finite CMRR contribution due to the amplifier. The
total CMRR of any of the differential circuits shown above can be calculated using the following formula:

dn1023 FO1

(1)(G+1) Equation 2
CMRRygraL = 2 Where CMRRyy Is the Amplifier's CMRR
1 1 Specification, and CMRRyg1a. Is the Combined
CMRR.— (5 (G+1)+AR/Reurr CMRR Due to the Resistors and Amplifier.
amp
CMRR CALCULATION

The rest of this design note provides the derivation of CMRR for each differential circuit shown above. The results will show
that CMRR can be calculated using Equation 1 and Equation 2 for all three circuits. Examples of calculating CMRRyqTAL
(resistor and amplifier) are also provided at the end of each section.
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CASE 1: IDEAL INSTRUMENTATION AMP (CMRRzmp IS INFINITE)
CMRR Derivation, Step 1: Calculate the Circuit’s Common Mode Gain (Acy)
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CMRR Derivation, Step 2: Calculate the Circuit’s Differential Mode Gain (Aprf)
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CMRR Derivation, Step 3: Calculate the Circuit’s CMRR (Apire/Acm)
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Equation 3

This Preliminary Result Will Be Referenced

in Other Calculations
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This equation can be simplified by noting the following:

1\(, RR3). . R1 R4 RTR3
AR/Royeg =[ + [ 1=0R3 ) ng RT_RE 6 ang [ BIR3)_4
/Rowrr (2)( R2R4) and B2 ~Rg =0 " (R2R4)

Thus,

(;)(;)(ZG+2)
CMRRR_ONLY :1—

CASE 2: NON-IDEAL INSTRUMENTATION AMP (CMRRymp IS FINITE)
CMRR Derivation, Step 1: Calculate the Circuit’s Common Mode Gain (Acy)
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Vo =(Va +V)/2 Vem™ = Common Mode Voltage Seen at Inputs of Amp
Voirr =(Va—Vg) Vpirr” = Differential Voltage Seen at Inputs of Amp

R4
VA:VC“"'(R3+R4)

R1
Ve=Voy ol =———
B~ M (R1+R2)
Acm” = Common Mode Gain of the Amp

Vour =(Voum *Acm )+(Vorrr *Apirr ) Apirs” = Differential Mode Gain of the Amp
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CMRR Derivation, Step 2: Calculate the Circuit’s Differential Mode Gain (Aprf)

VCMI=(VA +VB)/2
Voire = (Va = V)

Y ZVDIFF.( R4 )
A 2 |R3+R4

V:_VDIFF,( R1 )
B 2 | R1+R2

Vout =(Vom *Acm )+ (Voire *Apire )
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Vewm” = Common Mode Voltage Seen at Inputs of Amp
Vpiee” = Differential Voltage Seen at Inputs of Amp

Acy” = Common Mode Gain of the Amp
Apirr” = Differential Mode Gain of the Amp

1.\ R4 v, R1
Y/ =—Anps” DIFF ( ) (_ DIFF )( )
ouT=3 C“"[ 2 (R3+r4) " 2 J\Ri+R2
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DIFF1 2 R3+R4 2 J\R1+R2
Voiee [ 1 R4 R1 R4 R1
Vo =5 | ghon (g ) e | 2o | v ) (e
uT="5 [2 CM[ R3+R4 ) \R1+R2 )" || R3+R4 )T\ Ri+R2
Vour [ 1 ,(R4)(R1) ,(R4)(R1)
Jour _ 1 Ty - A
Voige 2[2 C“"[ R3+R4 ) \R1+R2 )| "OF |(R3+R4 )T\ R1+R2

This equation can be simplified by noting the following:

[ T S (LR
DIFF1{ R3+R4 ) { R1+R2 2 'CM 1\ R3+R4 ) \ R1+R2

Thus,

Vour _ 1[5 ( R4 )+( R1 )
Vorr 2| 7 [\R3+R4) (R1+R2
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CMRR Derivation, Step 3: Calculate the Circuit’s CMRR (Apire/Acm)
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(1)(1) 1 (R1R3 N 2R1R4+ R2R4)+(1)( R2R4_ R1R3)
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This equation can be simplified by noting the following:

AR/RCMRR 2(1)(1—@) and EN%ZG and (R1R3)z1

2 R2R4 R2 R3 R2R4
Thus,
(o))
2 R2
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ot TR
CMRRgmp )\ 2 R2 2 R2R4
(;)(HG)
CMRRroraL ~
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Example of CMRR Calculation
Using Linear Technology’s LTC2053 Instrument Amplifier, configured for a gain of 1, and the LT5400A-1:
CMRRamp(2053) = 1 OOdB

g R1_R4_10k_

“R2 R3 10k
100dB = (1/CMRRamp(2053)) = 0.001%
AR/RgmRr = 0.005%

Using Equation 2:
1
CMRRroTAL = 0

1
(Cl\/IRRamp](U—F(AR/RCMRR)

1
" 0.00001+0.00005
~16667

CMRRTOTAL(dB) = 20'09(1 6667)
~84.44dB

CASE 3: DIFFERENCE AMP USING AN IDEAL OP AMP (CMRRamp IS INFINITE)
CMRR Derivation, Step 1: Calculate the Circuit’s Common Mode Gain (Acy)
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R1 R2
Vo=V v
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Ideal Op Amp
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( R4  Ri )
Vour _ \R3+R4 R1+R2

Vew ( R2 )
R1+R2

CMRR Derivation, Step 2: Calculate the Circuit’s Differential Mode Gain (Aprf)

R1
MY

5V
R2 Vg
AVVV -
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R3 Va out

= = = dn1023F09

Y :VDIFF( R4 )
A= 2 \R3+R4

v R1 R2
Sl el )
B=""9 (Ri+R2)" T\ Ri+R2

Vo=V Ideal Op Amp

_VDIFF( R1 )+v ( R2 )_VDlFF( R4 )
2 \R1+R2) OUT(R1+R2)” 2 \R3+R4
v ( R2 )z(leFF)( R, R4 )
OUT{ R1+R2 2 NR1+R2 R3+R4

(1)( R1 N R4 )
VOUT= 2 J\R1+R2 R3+R4
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CMRR Derivation, Step 3: Calculate the Circuit’s CMRR (Apire/Acm)
(1)( R1 N R4 )
2 \R1+R2 R3+R4
R2
(R1+R2)

R&  Ri
(R3+R4 R1+R2)
R2
(R1+R2)
(et
_\2)\R1+R2 R3+R4
R4 R1
(R3+R4_R1+R2)

This is Equation 3, and we have already shown that Equation 3 can be reduced to Equation 1.

CIVIRRFLONLY =

1
3 (G+1)

CMRRg onLy zm

CASE 4: DIFFERENCE AMP USING A NON-IDEAL OP AMP (CMRRgp, IS FINITE)
CMRR Derivation, Step 1: Calculate the Circuit’s Common Mode Gain (Acy)

R1

M
5V
R2 Vg
R3 Vs OPAMP — \Vout
\% +
-5V
i R4 = dnf023F10
Vom =(Va+Vg)/2 Vewm” = Common Mode Voltage Seen at Inputs of Amp
Voirr =(Va—V3) Vpiee” = Differential Voltage Seen at Inputs of Amp
Vy =V,
AT oM (R3+R4)
Vg = +V,
B~ (R1+R2) out (R1+R2)
. . Acm” = Common Mode Gain of the Amp
Vout =(Vem *Acm )+ (Vorre *Apirr ) Apire” = Differential Mode Gain of the Amp
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1., R4 R1 R2
Vout ==Acw | Vel oo |+ Veu [ === |+
ouT=5 CM[ CM(R3+R4)+ CM(R1+R2)+ OUT(RHRZ)]
, R4 R1 R2
Aoiee | Vol =—== |-V, -V,
" D'FF[CM(R3+R4) CM(R1+R2) OUT(R1+R2)]
VOUT—VOUT[2 CM'(R1+R2) DIFF(R1 RZ)]
Y 4)+A ( R4 )_( R1)
oM R1+R2 R3+R4)| P |\ R3+R4) \R1+R2
VOUT_VOUT|:2 CM (R1 R) DIFF’(R1+R2):|
Y R4)+A ( R4 )_( R1)
S 2 Aou R1+R2 R3+R4 )| "P'" |(R3+R4) \R1+R2
1, [ R2 ( R
Vourl 1-| = Acu | === |-A
OUT[ [2 oM (R1+R2) D'FF(RHRZ)H
1. J( R R4 [( R4 R1
=Vou| = A A -
CM[z CM [(R1+R2)+(R3+R4)]+ DIFF [(R3+R4) (R1+R2)H
o (e o )
Vour _ 2 M [\R1+R2 ) (R3+R4 )| "P*F |\ R3+R4) \ R1+R2

Ve 1, f R2 )/, ~ R
1 [2AC“" (R1+R2) (Ao )(R1+R2)]

CMRR Derivation, Step 2: Calculate the Circuit’s Differential Mode Gain (Aprf)

Ro 5V
AMA—e2 ]~
R3 " OPAMP — VouT
\% +
-5V
L L R4 17 e
Vom =(Va +Vg)/2 Vem™ = Common Mode Voltage Seen at Inputs of Amp
Voirr =(Va —VB)

Vpiee” = Differential Voltage Seen at Inputs of Amp
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Y :VDIFF,( R4 )
AT 9 (R3+R4

v R1 R2
S
8=~ " R1+R2) " VT "\ R1+R2

Vout =(Vom *Acm )+ (Voire *Apire)

Acy” = Common Mode Gain of the Amp
Apirr” = Differential Mode Gain of the Amp

1 v R4 v R1 R2
o S ol
our (2 e )[ 2 (R3+R4)"\ " 2 JRivR2) U\ R1sR2
A VDIFF( R4 )_(_leFF)( R1 )—v ( R2 )
DIFF 2 (R3+R4 2 M\R1+R2) OUT\ R1+R2
1 ( R2 ( R2
VOUT—VOUT[ZACM (R1+R2) Apir (R1+R2)]
Voree [ 1 ,(R4J(R1) ,(R4)(R1)
VoiFe | 1 _ A
"o 2" || R3+Ra )\ R1+R2 ) |7 |\ R3+Ra )T\ R1+R2
1 ( R2 ( R2
Vout - VOUT[ZACM (R1 Rz) Apirr (m)]
- 3t (s )( ) '( Jo(rere)
2 |2"°™|\R3+R4) \R1+R2 Aoirr R3+R4 ) \ R1+R2

(ool (o b e
Vour _\2J| 2" M [\ R3+R4 R1+R2 OIFF R1+R2
(2% Natose ) ( N
1-|[ A A
2" M JR1+R2) "P*F (R14R2

This equation can be simplified by noting the following:
A R4 Ri 1. . R4 Ri
(Aorss )[(R3+R4)+(R1+R2)]>>(EACM )[(R3+R4)_(R1+R2)]
Thus,
(2005 (g )* (e
Vour . \2) P [\R3+R4) | R1+R2
Voire _(1 )( R2 )_ ( R2 )
2 o ) Rixmz )~ Ao | Rivme
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CMRR Derivation, Step 3: Calculate the Circuit’s CMRR (Apire/Acm)
(o e )|
2 ) P 1\ R3+R4 )"\ R1+R2
1. .\ R2 { R2

CMRR1g7aL = = 1_‘(2ACM )(RHBZ)_ADTF (R1+R2)~

1A,( R1 )+( R4)+A ( R4 )_ R1)
2 M (R1+R2) (R3+R4 /| P |\R3+R4) (Ri1+R2

1—[(%ACM')(%)—(ADWF')(%)]

(2)po (e more)
_ 2 )P |\ R3+R4 )\ R1+R2

~1A ( R1 )J{ R4 )+A ( R4 )_( R1 )

2 M\ R1+R2 ) ( R3+R4 DIFF 1\ R3+R4 ) ( R1+R2

This is Equation 4, and we have already shown that Equation 4 can be reduced to Equation 2.

(;)(HG)
1 (1)(1+G)+AR/RCMRR
CMRRmp 2

Example of CMRR Calculation
Using Linear Technology’s LT1468 op amp and the LT5400A-3:

CMRR amp(1468) = 9648

CMRR1q7aL =

G R1_R4 100k _
R2 R3 10k
96dB -> (1/CMRRamp(1468)) = 0.00158%
AR/RcmRRr = 0.005%
Using Equation 2:

(5.5)

CMRRTOTAL = 1
(5. AR/R
(CMRRamp ](5 5)+( / CMRR)

55
(0.00005)+(0.0000869)

~40175

CMRRyo7a, (dB)=20l0g(40175)
~92.08dB
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CASE 5: IDEAL DIFFERENTIAL AMPLIFIER (CMBRymp IS INFINITE)
CMRR Derivation, Step 1: Calculate the Circuit’s Common Mode Gain (Acy)

R2 R1

AA
vvy

Vg

2
Va
R3

AA
- vy

dn1023 F13

Vour=Ve—V\b
1 Where Vgyr Is the Differential Output Voltage
(E)VOUT =\ =-\p Assuming Balanced Outputs

R4 R3
Vy =Vt [ 2 v
A CM(R3+R4)+ D(R3+R4)

R1 R2
Ve =Vt [ —0 v,
B CM(R1+R2)+ C(R1+R2)

Vo=V Ideal Amplifier

( + ) ( + ) Ye ( +1 ) V( + )

R3+R4 R3+R4 ) °M{R1+R2) C{R1+R2
( ) ( ) +3 =\ +1 i (1) +2
R3+R4 ~Vou R3+R4~ “MR1+R2 °UT{ 2 JR1+R2
()( ) (1)(+)V(+)V(+1)

Vour R1+R2)  OUT{2 \R3+R4)” M\ R3+R4) M\ R1+R2

Y R4  RI
Vour R1+R2 R3+R4 CM{ R3+R4 R1+R2

vOUT (3+R4 R1+R2)

( )(R1+R2 R3+R4)
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CMRR Derivation, Step 2: Calculate the Circuit’s Differential Mode Gain (Aprf)

R2
— MW\

R3

e dn1023 Fid
2

Vour=Ve—Wb
ou C Where Vgyr Is the Differential Output Voltage
(%)VOUT =Vp=—\p Assuming Balanced Outputs

v R4 R3
V, = DIFF( ) \V ( )
A" 9 \R3+R4 )" "\ R3+R4

v R1 R2
LNy
8=""9 |\Ri+R2)" "\ Ri+R2

Va=V\p Ideal Amplifier

5 mera) Yoo e ) (i)Yo e
2 (R3+R4 Your) R3+R4 R1+R2 )" OUTl 2 A R1+R2

vour( 5 (e )+ Your (o ) ke )= e ) (o)
OUT{ 2 \R1+R2 ) OUT R1+R2)" 2 \R3+R4

(
( R3FjrSR4)
)
)

(2 ) s
Vour _ \ 2 R1+R2 R3+R4

Vbire (1)(
2 R1+R2 R3+R4
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CMRR Derivation, Step 3: Calculate the Circuit’s CMRR (Apjrr/Acm)

(1)( R1 N R4 )
2 J\R1+R2 R3+R4

B,
2 \R1+R2 R3+R4
CMRRg oniy =

R4 R )
R3+R4 R1+R2

Hit s
2 \R1+R2 " R3+R4
1)( R1 . R4 J
2 \R1+R2 " R3+R4

CIVIRRFLONLY = (

( R4 R )
R3+R4  R1+R2

This is Equation 3, and we have already shown that Equation 3 can be reduced to Equation 1.

1
3 (G+1)

CMRRg onLy :m

CASE 6: NON-IDEAL DIFFERENTIAL AMPLIFIER (CMRR,p,, IS FINITE)
CMRR Derivation, Step 1: Calculate the Circuit’s Common Mode Gain (Acy)

Vour =V Vb

1
(E)VOUT =Ve=-W
Vem =(Va+Vg)/2
Voire =(Va—Vg)

R4 R3
VA_VCM(R3+R4)+VD(R3+R4)

R1 R2
Vo= Ve [ - )4V,
B CM(R1+R2)+ C(R1+R2)

Vout =(Vom *Acm )+ (Voire *Apire)

R2
—\W\—¢

R3

dn1023 F15

Where Vgyr Is the Differential Qutput Voltage

Assuming Balanced Outputs

Viewm” = Common Mode Voltage Seen at Inputs of Amp
Vpire” = Differential Voltage Seen at Inputs of Amp

Where Acy Is the Common Mode Input to Differential
Output Gain and ADM is the Differential Mode Input
to Differential Qutput Gain

Acy” = Common Mode Gain of the Amp
Apire” = Differential Mode Gain of the Amp
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1 R4 v R3 R\ Vour( R
el el
ouT =75 C“"[ CM(R3+R4)+( 2 \R3+R4) "M\ R1tR2)" 2 \R1+R2

, R4 v R3 R1 ) V. R2
ol b o ()
" D'FF[ CM(R3+R4)+( 2 NR3+R4) ™ R1tR2) 2 \Ri+R2

VOUT:VC“"[ Aow’ [(R3+R4) (R1+R2H AD'FF[

vOUT 1 I R2
o R1+R2

R3+R4

v R3 ,
VO“”%[zAC“" [( 3+R4J (R1 R2)]+AD'FF

’
=Vem EACM [

R3+R4) (R1+R2)

|
}AD.F [(Rgim (REZRZ)H
)

|

( R3 )+ R2
R3+R4 R1+R2

R3R+R4) (m Rzn ol [(R3R+R4) (RERZ)H

R3 R2 )+A ( R3 )+( R2 )
R3+R4 R1+R2 DIFF1{ R3+R4 /" { R1+R2
, R1 [( R4 R1
VC“"[ Ao R3+R4) (R1+R2)]+ADIFF [(R3+R4)_(R1+R2)H

1, ( R4 )+( R1 )+A ( R4 )_( R1 )
Vour . 2 M |(R3+R4) \R1+R2)| " |{R3+R4) \R1+R2

VCM_1+(1)1A ( R3 )_( R2 )+A ( R3 )+( R2 )
2 )| 2" M {{R3+R4) \ R1+R2 DIFF 1\ R3+R4 ) '\ R1+-R2

This equation can be simplified by noting the following:

(AD'FF,)[(RSTMJ (RERZH»(;ACM )[(R;TR“)_(WTRZ)]

Thus,

1, ( R4 )J{ R1 )+A ( R4 )_( R1 )
Vour 2 M|\R3+R4) (R1+R2)| """ [\R3+R4) (R1+R2

Vow (1) ( RS)(RZJ
1+ 5 JAor || R3vra )\ RisR2
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CMRR Derivation, Step 2: Calculate the Circuit’s Differential Mode Gain (AprF)

R2

\ Ve
Vour
Va Vb
R3
_\/%lFF
Vour=Ve - Vo Where Vgyr Is the Differential Output Voltage
(%)VOUT =\Vp=-\p Assuming Balanced Outputs
Vom =(Va+Vp)/2 Vew” = Common Mode Voltage Seen at Inputs of Amp
Ve =(Va = Vg) Vpirr” = Differential Voltage Seen at Inputs of Amp
v, _Vore (R4 ).\ (RS
A= "5 (R3+R4 )" °(R3+R4 Where Ay Is the Common Mode Input to Differential
Output Gain and ADM is the Differential Mode Input
__VDIFF( R1 ) V( R2 ) to Differential Output Gain
2 | R1+R2 R1+R2 e N
. 5 , c¢m” = Common Mode Gain of the Amp
Vout =(Vom *Acm )+ (Voire *Apirr ) Apife” = Differential Mode Gain of the Amp
1 v R4 1\( R3 v R1 1\ R2
vour=ghon | 5 g ) our )2 e (5 N rere ) o (2 )
ouT=5 CM[ 2 \raerd) Vo2 e 2 N Rivre) Vo2 )\ Rz
v R4 1\( R3 o 1\ R2
rore | 5 g Vo 2 )( Jvor( 3 ) v
i D'FF[ 2 \raerd) (Vo) 2 )\ Ravra R1+R2)” °UT( 2 \R1+R2
Voee [ 1 R4 R1 R4
vour =) 300 (g ez o e [
0uT=" | 3" |{ R3+R4 )\ R1+R2 )| " OFF || R3 R4 R1+R2
N1, [ R3 R2
Voyr| ~ || =A - A
0‘”(2)[2 oM [(R3+R4) (R1+R2)]+ DIFF (R3+R4)+(R1+R2)H
1 1. J( R3 R2 I( R3 R2
Vv ~Vyr| = A - A
°“T+(2) 0‘”[2 oM [(R3+R4) (R1+R2n+ DIFF [(R3+R4)+(R1+R2)ﬂ
Voiee [ 1 ,(R4)(R1) ,(R4)(R1)
_ Yoiee | - A
o | 2™ |(R3Ra ) \R1+R2) |7 "OF || R3+R4 )\ R1+R2
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R3 R2

g [(R3+R4) (R1+R2)]+ADIFFI[(

1A , )( R1
C“" R3+R4 R1+R2

R3

R3+R4)+(
o

R3+R4

R2

R1+R2)m
b

R1+R2

vOUT(1+( )[ A

DIFF
2

I

8 B G R G (G o)
Vour _ 2" | Ra+nra ) (Risr2) |07 |\ Rara ) RixR2
R e (YR | e (CESH e
"2 ) 27w |\ Ra+ra ) \Ri=r2 ) [0 || Ra+Ra ST\ R1+R2
This equation can be simplified by noting the following:
A f( R4 )+( R1 I>>1A j( R4 )_( R1 )
DIFF |\ R3+R4 ) \R14+R2) | 2 M |(R3+R4) (R1+R2)
and
A f( R3 )+( R2 I>>1A j( R3 )_( R2 )
DIFF1{R3+R4 ) \R1+R2 )| 2" °M | (R3+R4) \R1+R2)
(o) e
Vour _ \2)] """ |\R3+R4)"(R1+R2
Vo (1) ,(: R3 ) ( R2 )
2 )R | Ra+ra )T Ri+R2
CMRR Derivation, Step 3: Calculate the Circuit’s CMRR (Aprr/Acm)
(1) A | R4 )+( R1 )”
2 )| """ [\R3+R4 )" (R1+R2 /]
{3 o () (i)
CMRR- - = 2 ) P |\ R3+R4 )"\ R1+R2 /|
o ,( R4 )+( R1 I+A f( R4 _( R1 )
2" M|\ R3+R4 )"\ R1+R2)|" P [\ R3+R4 ) \R1+R2)]
{3 o (s ) (i)
2 )"P'" | (R3+R4 ) "\ R1+R2) |
(o)) ' e
B 2)| " [\R3+R4 )" \R1+R2
L LN s M N
2™ \R1+R2) "\ R3+R4 )| O [\ R3+R4 ) \R1+R2

This is Equation 4, and we have already shown that Equation 4 can be reduced to Equation 2.




(;)(HG)
FR

Example of CMRR Calculation

CMRR1q7aL =

Using Linear Technology’s LTC6362 Differential Amplifier and the LT5400A-6:

CMRR mp(s362) = 700B
RI R4 5k

R2 R3

70dB = (1/CMRRamp(6362))=0.0316%
AR/RgmRr = 0.005%
Using Equation 2:

CMRR1o7AL =
(CMRRampJ AR/RCMRR)
3

~(0.00005)+(3+0.000316)

~3006

CMRRy 74 (0B) =2010g(3006)
~69.56dB
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