
Hardware Prototype

2 GHz Wideband Receiver / 280 MHz Sampling rate 

Split/Amp. FilterMixer 2.2 GHz Shift-Reg.
(ECL Tech.)

Off-the-shelf devices,  total price ~5k$,  standard PCB production

More Information

[1] M. Mishali and Y. C. Eldar, “From theory to practice: Sub-Nyquist sampling of sparse wideband analog signals,”
IEEE J. Sel. Topics Signal Process., vol. 4, no. 2, Apr. 2010.

[2] M. Mishali, Y. C. Eldar and A. Elron, “Xampling: Signal Acquisition and Processing in Union of Subspaces,” 
CCIT Report no. 747, EE Dept., Technion; arXiv.org 0911.0519, Oct. 2009.

[3] M. Mishali, Y. C. Eldar, O. Dounaevsky and E. Shoshan, “Xampling: Analog to digital at sub-Nyquist rates,”
to appear in IET Journal of Circuits, Devices and Systems; [Online] arXiv 0912.2495. 
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Theory

Modulated Wideband Converter

RF front-end
High BW

Lowrate ADCs
Low BW

AM FM QPSKQAM

How does this work?

Mixing with Periodic Waveforms

support wideband LO

Cannot equalize
entire path

Fine biasing due to sinusoids power split 

Datasheet specifications are for single LO mixing
(conversion loss, IP3, required power) !

Analog Design
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Configurations
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4 Instances

Split 1 to 4 Mixing Filtering

Requirements:

   250 mVptp amplitude

   15 dB SNDR
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Thermal-noise
dominates

Distortion
dominates

Req. SNDR

Req. Amp

Dynamic range

-35 dBm inputs-55 dBm inputs -5 dBm inputs

96-bit shift register

(ECL Technology)

TCXO

25 MHz
Synth. VCO

FPGA at 6 MHz

(TTL Technology)

1->6 passive splitter

6 X (1->2 ECL splitter)

2.075 GHz
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(optional)
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Network *
To Analog-Board

(Mixer)

Digital Design

Sub-Nyquist Reconstruction

Coarse support recovey
(Continuous-to-Finite, CTF)

Frame
Const.

Sparse detection

Light computational loadShort delay

Recovery of ``Spectrum-slices’’

Realtime

Sub-Nyquist Processing and Reconstruction

Carrier & Baseband
Reconstruction

Realtime

Analog ``message’’

Digital bits

Overlayed sub-Nyquist 
aliasing around 6.171 MHz

+ +

FM @ 631.2 MHz AM @ 807.8 MHz Sine @ 981.9 MHz

FM @ 631.2 MHz AM @ 807.8 MHz
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Time-domain Appearance
±1 alternating at 2 GHz

Frequency-domain Appearance
Uniformly-spaced weighted Dirac comb
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clock split
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interface

Configurable
bit pattern

V = CU
C : 12× 100∆t ≈ 1µsec
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