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Quantizers and Quantization Noise'(1)

« Unipolar N-bit quantizer:
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Quantizers and Quantization”Noise”(Z)

> M-step mid-rise quantizer: /|
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Quantizers and Quantlzatlon Noise (3)
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0.2 . 0.3
Normalized Frequency

- Sampled signal (f = f/8):
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Binary Quantization (1)

o Quantization error:
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Bmary Quantlzatlon (2)

o Modellng the gain:
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« Minimize mean square errorof ;. 0. = lim LZe(n)
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MOD1 as an ADC (1)

« Linear modeling:
(a) U_'—?_‘ J ADC TV
{DAC
E(z)
(b) 1
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MOD1 as an ADC (2)

» Continuous-time implementation:
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MOD1 as an ADC (3)

e (Continuous-time waveforms:
u=0
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o /-domain model: change in
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MOD1 as an ADC (4)

« Stable operation:

1D =6 vy = v =D+ un) —vin 1)

N
WN) = w0) = Z [u(n)—vin—=1)].
n=0

If y(n) is bounded,
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Perfectly accurate for N — o,  for ©
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MOD1 as a DAC
* Error feedback structure: — recycled error!

Digital my+m,
Input A ...

u m1 MSBs v Analog
~{DAC>—>Outpui
mo LSBs
VLSB

viny = u(n) + Vygplin— [)

v(ny = ulny+vin—-1)—vin-1)

Same as for AX loop — another option for DAC.
(For ADC, impractical!)
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MOD1 Linear Model (1)

« Z-domain analysis: RPN .)
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U(z) n JY(Z) .é)_wc)

=Y(z) + E(2)

= U(z)+ E(z)—-z ' (V(2) - Y(2))
= U(z)+ E(z)-z E(2)
= U(z)+ (1 -z DHE(2)

V(z) = STF(z)U(z) + NTF(2)E(2)
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MOD1 Linear Model (2)
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Slmulatlon of MOD1 (1)

o Output spectrum for tuII scale sine-wave mput

Power (dBFS/NBW)
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Looks ok, but SQNR 5 dB less than the formulaic.
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