Switched Capacitor Filter Test Results - 12/14/01

fclk = 50.0 kHz

VBIAS = 1.133 V

|Vin| = 1Vpp where otherwise unspecified

VOS = 0 V where otherwise unspecified

fin = 1kHz where otherwise unspecified

Frequency Response – Gain Magnitude




Passband gain (dB)
-3dB cutoff

Roll-off (dB/dec)

High Pass (Single Pole)
-1.77


501 Hz


-19.0

Low Pass (Single Pole)
+0.134


5.5 kHz


-11.7



Low Pass Biquad

-0.056


5.3 kHz


-35.8

Low Pass (Sallen-Key)
-4.00


5.5 kHz


-29.0

Output Swing




Vo(min)-Vo(max) [mVp]* 

High Pass (Single Pole)
-850
950 





Low Pass (Single Pole)
-850
950





Low Pass Biquad

-850
950





Low Pass (Sallen-Key)
-850
750



*w.r.t. ACGND

(Common Mode Range yet to be tested)

Sensitivity of Cutoff Frequency to Clock Frequency

Clk Frequency



     fc

[kHz]

HP1[Hz]
LP1[kHz]
LPBQ[kHz]
SKLP[kHz]

20.0

205

2.27

2.23

2.18

40.0

407

4.50

4.46

4.36

50.0

501

5.60

5.53

5.49

60.0

602

6.82

6.66

6.57

80.0

810

9.1

8.93

8.75

fclk/fclk




 fc/fc [%change]
%change]
HP1

LP1

LPBQ

SKLP

-20.0

-59.1

-59.5

-59.7

-60.3

-60.0

-18.8

-19.6

-19.3

-20.6

+20.0

20.2

21.8

20.4

19.7

+60.0

61.7

62.5

61.5

59.4

Unit Step Response

All systems seem to show good stability – No ringing observed:

LP Biquad

overdamped on positive step; 

underdamped on negative step: 1st overshoot = 124mV

LP Sallen Key

positive step: 1st overshoot = 40mV




negative step: 1st overshoot = 62mV

LP single pole

overdamped: trise = 40s, tfall = 60s

HP single pole 

N/A (exponential decay,  = 301s => f0=529Hz)

Total Harmonic Distortion and Noise Ratio




Passband Distortion [dB]
Amplification [dB/dec]
“3dB point”

High Pass (Single Pole)


75% Vin max

-34.0


-18.2

110Hz


100% Vin max

-34.2


-18.2

110Hz

Low Pass (Single Pole)



75% Vin max

-26.3


17.2

1.2kHz


100% Vin max

-28.5


17.8

1kHz

Low Pass Biquad



75% Vin max

-43.5


20.6

200Hz


100% Vin max

-42.5


20.7

200Hz

Low Pass (Sallen-Key)




75% Vin max

-31.1


18.8

700Hz


100% Vin max

-31.6


18.8

650Hz

FFT Power Spectrum

@1kHz

Fundamental Component

2nd Harmonic

Baseline   [dB rA]

High Pass (Single Pole)


75% Vin max

-2.95


-56.4


-97


100% Vin max

-3.8


-59.9


-90

Low Pass (Single Pole)


75% Vin max

-0.29


-50.0


-90


100% Vin max

-0.30


-52.9


-93

Low Pass Biquad


75% Vin max

-0.23


-50.4


-90


100% Vin max

-0.24


-47.3


-100

Low Pass Sallen Key




75% Vin max

-2.78


-46.6


-95


100% Vin max

-4.3


-47.0


-105

@5kHz

Fundamental Component

2nd Harmonic

Baseline   [dB rA]

High Pass (Single Pole)


75% Vin max

-1.8


-59.1


-107


100% Vin max

-1.92


-38.3


-102

Low Pass (Single Pole)


75% Vin max

-2.56


-57.0


-94


100% Vin max

-2.56


-53.9


-96

Low Pass Biquad


75% Vin max

-2.35


-47.9


-93


100% Vin max

-3.90


-50.2*


-92

Low Pass Sallen Key




75% Vin max

-6.48


-48.8


-97


100% Vin max

-6.49


-53.8


-100

*Larger harmonic at 15KHz (-28.7dB)

