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Input Signal —»| ADC » DSP Input Signal AW,:};:'ret » ADC » DSP

¢ Analog preprocessing
. Reduced ADC resolution
. Reduced Power consumption

o High ADC resolution
° Large power consumption
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Transfer function State-space
definition representation _
-Gm-
" X(s) =AXs)+BuUS)| -
h(t) i H(s) ¥(5)=Cx(9) +Du(9)
— > >
».
- Log- (ESS)
zx= AX(2) + Bu(2)
| H@ ¥(2) =CX(2) + Du(2)
> >
> :
, . mapping
- > - Switched-MOS filters
- Switched-current filters
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State-space
representation

X(9 = AX(S) + BUS)
%9 =CX(9) + Du(s)

Analog circuitry
design

- Passive RLC filters
- Gm-C filters
- Active RC filters

Linear

Transfer function
Wavelet basis definition
Continuous-time
Tmpulse h(t) Approximation H(s) Optimized
response o method state-space
Discrete-time

H@) Optimized
state-space

$ )

15 12*46 2

mapping

Nonlinear

zx= AX(2) + Bu(2)
¥(2) =Cx(2) + Du(z)

mapping

- Log-domain filters (ESS)

Linear

65 1*

mapping

- Switched-C filters

Nonlinear

mapping

- Switched-MOS filters
- Switched-current filters
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167 dB [ ] State space representations
160- [ | Optimal State space |
149 dB Hll Optimal SS (capacit. scaling)
140~ _
120~ _
g 100~ _
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80 ]
70.1dB — D
63.6 dB
60 / ]
40~ a
32.4dB
21.6 dB
20 a
° Cont. canonical Obs. canonical Hessenberg Schur Orthonormal Biquad

-0.168*+ 8.3%- 6.64+ 139

H[4/6] (s)=

$°+595 +30.5¢ + 83.8+ 163+ 176+ 93
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Transfer function
definition

Continuous-time

Impulse

h(t)

response

¥

Approximation
method

H(s)

State-space
representation
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Discrete-time

H(2)

Optimized
state-space

(9= A9 + BUS)
(9 =CX9) + Du(s)

Analog cireuitry
design

- Passive RLC filters
-Gm-C filters
- Active RC filters

Lincar

Optimized
state-space

mapping

Nonlinear

zx= AX(2) + Bu(2)
Y(2) = CX(2) + Du(2)|

mapping

- Log-domain filters (ESS)

Lincar

mapping

- Switched-C filters

Nonlinear

mapping

- Switched-MOS filters
- Switched-current filters
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