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Simulation and Measurement Techniques for CMRR of Operational Amplifiers
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Abstract: Various methods for simulation and measurement of common-mode rejection ratio (CMRR) of opera-
tional amplifiers were analyzed and compared. Effects of external elements, such as resistors and auxiliary ampli-
fiers, on the device-under-test (DUT) were discussed in detail. Finally, methods suitable for simulation and meas-
urement were summarized, respectively, which may provide a reference for simulation during design of operational
amplifiers and measurement after packaging.
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157

, 6 o ,DUT

l"Ul 1

6 [1]

Fig. 6 Improved matching resistor method"!”
3.5
, DUT

(a) (b)’

(a) JLBU@ AL

(a) Common-mode input method

(b) HL AL FE %

(b) Power supply method

7
Fig. 7 Auxiliary operational amplifier methods
Veur  Vem— s
Vour+ Vour-» 4)
AV s Vewms  Veu—
s AWV =V,
, , Veu
s AV s Vour

CMRR = AVew _ Vew: —Vew-
AV s o R,
(V()UT+ Vour- )R1 R:
VCM+ 7VCM7 R1 +RF
1z
Voury —Vour- Rl
9 AVCM b
AVour s
AV eu AVen Ry + Ry
CMRR = = (13
AV()S AV()UT Rl
7(b) s
S + AV eu Vs + AVien s
Vour s
AVen Ry + Ry
CMRR = —— ————— (14
Vour R,
Vour ’
. 8 [10]
,DUT +10

8 [10]

Fig. 8 Power supply method with auxiliary operational

amplifier
7 ,CMRR
. 2 kQ,10 kQ ,
R, .
’ ° 7(a) ’
s DUT
R. IR, [ R:, .
[6.9]
1



158 2012
R . 3 [2] GRAY PR, HURST PJ, LEWIS S H, et al. Analy-
1 CMRR sis and design of analog integrated circuits [ M ]. 4™
Table 1 Comparison of CMRR simulation and measurement Ed. Beijing: Higher Education Press, 2001 421-432.
methods 3] ALLEN P E. HOLGERG D R. CMOS
[M]. . : » 2006
259-274.
- CMRR; [4] o CMOS
' [l ( ),
2010, 22(2). 209-213.
4+ 0% ) [5] PALLIS-ARENY R, WEBSTER ] G. Common mode
. rejection ratio in differential amplifiers [J]. IEEE
. Trans Instrument Measurement, 1991, 40(1). 669
676.
Tt CMRR. , [6] VAN GRIEKEN C . SANSEN W. A test set for auto-
: ° matic characterization of op-amps in the frequency do-
N 4 main [ C] // IEEE Int Conf Microelec Test Structures.
' Sitges, Spain. 1993, 6. 83-88.
’ ' [7] Ray Stata. Users guide to applying and measuring op-
| ’ erational amplifier specification, AN-356 [Z]. 1967.
+  ++ , [8] BRINSON M E, FAULKNER D J. New approach to
’ measurement of operational amplifier common-mode
’ rejection ratio in the frequency domain [J]. IEEE Circ
’ Dev Syst, 1995, 142, 247-253.
CMRR o [9] Intersil, recommended test procedures for operational
S R amplifier [EB/OL]. http://www. intersil. com/data/
J4x” an/an551. pdf, 1996.
[10] ADI Op-amp common-mode rejection ratio (CMRR),
MTo42 [Z]. 2008.
4 m . . [,
, 2009 72-85.
[12] s
’ (1. ( ), 2007, 19
( ) (6): 674-677.
, , [13] . CMOS
[Z]. 2004.
(1984—), ( )
,2009 7

[1] ZHOU J, LIU J. On the measurement of common-mode
rejection ratio [ J]. IEEE Trans Circ Syst II. Express
Briefs, 2005, 52(1): 49-53.



