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The XRD9814 is a fully integrated, high-performance analog signal processor/digitizer. It is
designed for use in 3-channel linear CCD and CIS imaging applications. Each channel of the
XRD9814 is fully differential. Therefore, common mode noises can be effectively rejected from
the input signal. Lamp noise is a major source of common mode noise injected onto the cable
connecting the CCD and the XRD9814.
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Figure 1. Lamp Noise Injected onto the Cable Connecting the
CCD and the XRD9814

To determine the Common Mode Noise Rejection Ratio (CMRR) of the XRD9814, we use
sinusoidal signal of 3Vpp magnitude as the noise source. First, the sinusoidal signal with a
particular frequency is connected to the positive input pin, IN(+), of the XRD9814 as shown
below:
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Figure 2. Sinusoidal Input Connected to IN(+) pin of the XRD9814

After digitizing the signal, we compute FFT of the sinusoidal signal. The peak sinusoidal signal
amplitude is set to 0 dB.
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XRD9814 1CH CIS Mode, AVDD = DVDD = 5V, Fs = 6MSPS, Gain = 1 V/V, 3Vpp 
Sinusoidal Source FFT Plot
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Figure 3.  FFT Plot of Sinusoidal Signal with Frequency of
300kHz as Input to the XRD9814

Afterwards, we connect the sinusoidal signal to both IN(+) and IN(-) pins of the XRD9814, take
data and compute the FFT plot again:
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Figure 4.   Sinusoidal Input Connected to IN(+) and IN(-)
pins of the XRD9814
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XRD9814 1CH CIS Mode, AVDD = DVDD = 5V, Fs = 6MSPS, Gain = 1 V/V, 3Vpp 
Noise FFT Plot
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Figure 5. FFT Plot of Sinusoidal Signal with Frequency of
300kHz as Common Input to IN(+) and IN(-) pins of the XRD9814

On the plot above, peak amplitude of the highest harmonic is about –63.57dB. It shows that
when noise is common to IN(+) and IN(-) pins of the XRD9814, the rejection ratio is 63.57 dB
at 300kHz.

The following graph shows noise rejection ratio of the XRD9814 for noise frequency of 100kHz
to 500kHz.
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XRD9814 1CH CIS Mode, AVDD = DVDD = 5V, Fs = 6MSPS, Gain = 1 V/V, Noise Emulated with Sinusoidal Source of Amplitude 3Vpp
Noise Rejection Plot
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Figure 6. Noise Rejection of the XRD9814

Conclusion

The use of a 3Vpp sinusoidal signal as a common mode noise source is the worst case
scenario. Actual CCD systems will typically have 100mV of lamp noise. With noise rejection
of approximately 60dB, the lamp noise will drop to 100uV into the XRD9814 and become an
insignificant source of noise. It will be buried into the noise floor of the system and impose no
adverse effect to accuracy of the XRD9814.
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NOTICE

EXAR Corporation reserves the right to make changes to the products contained in this publication in order to improve
design, performance or reliability. EXAR Corporation assumes no responsibility for the use of any circuits described
herein, conveys no license under any patent or other right, and makes no representation that the circuits are free of
patent infringement. Charts and schedules contained here in are only for illustration purposes and may vary depending
upon a user’s specific application. While the information in this publication has been carefully checked; no
responsibility, however, is assumed for in accuracies.

EXAR Corporation does not recommend the use of any of its products in life support applications where the failure
or malfunction of the product can reasonably be expected to cause failure of the life support system or to significantly
affect its safety or effectiveness. Products are not authorized for use in such applications unless EXAR Corporation
receives, in writing, assurances to its satisfaction that: (a) the risk of injury or damage has been minimized; (b) the
user assumes all such risks; (c) potential liability of EXAR Corporation is adequately protected under the
circumstances.
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