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ABSTRACT  The scaled WDF should be optimized from the point of view of dynamic range. Transformer scaling
method is attempted to maximize the dynamic range by equalizing the gains in the different nodes of the WDF. In
this paper, the dual network and different frequencies are used to study the effects of different topology and of
sampling frequency. Comparing with the unscaled WDF, the most significant observation is that the SNR is impro-
ved in the range of 7 to 35 dB in the WDF scaled by the transformer scaling method. In addition, the SNR shows

a continuous drop with the increase of sampling frequency, but scaling effects seem to decrease the rate at which
the SNR drop.
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Type of Element L

C R

Termination
Series Inductor
Series Capacitor
Shunt LC Tank
Shunt LC Tank
Series Inductor
Series Capacitor
Shunt LC Tank
Shunt -L.C Tank
Series Inductor
Series Capacitor
Shunt Capacitor
Shunt Inductor

Termination

0.1314488029E+02
0.0000000000E+ 00
0.5136776779E+01
0.7078779221E+01
0.1994762993E+ 02
0.0000000000E-+00
0.1029248047E+-02
0.1314653015E+-02
0.2007753944E+-02
0.0000000000E+00
0.0000000000E+00
0.3861401975E +00

0.1000000000E+01
0.0000000000E+ 00
0.3094325960E-+00
0.5745968819E+ 00
0.7915223241E+00
0.0000000000E+00
0.2039077000E+ 00
0.3093934953E +00
0.3951869905E+00
0.0000000000E + 00
0.2025873959E+00
0.1053363037E+02
0.0000000000E + 00

0.1499923944E+-01
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Multiplier coefficient of WDF.

TYPE

SIGMA

ALPHA BETA

Termination
Termination
Series Inductor
Series Capacitor
Shunt LC Tank
Shunt LC Tank
Series Inductor
Series Capacitor
Shunt LC Tank
Shunt L.C Tank
Series Inductor
Series Capacitor
Shunt Capacitor
Shunt Inductor

Termination

0.3338223100E +00
0.5093722939E +00
0.5122650266E +00
0.2148660570E +00
0.3456101418E +00
0.5344918966E +00
0.5836509466E +-00
0.3845867813E +00
0.1996578872E +00
0.1447812840E +00
0.2361434698E +00
0.2047333270E —01
0.2047333270E +00

0.9035298228E+00
0.0000000000E —+00
0.0000000000E + 00
—0.4940199554E +00
—0.6971079111E +00
0.0000000000E +00
0.0000000000E +00
—0.5220372081E +00
—0.6771765947E +00
0.0000000000E -+ 00
0.0000000000E. + 00
0.0000000000E +-00
0.0000000000E +00
0.0000000000E +00
0.0000000000E +00
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H3 27935 WDFe| £4b7] A5
Multipier coefficient of scaled WFF. D
Section Type of Element Coefficients
1 Transformer 0.282486395 E —01 0.000000000E +00
2 Input Section 0.903529823 E +-00 0.000000000E +00
3 Transformer 0.973682054 E +-00 0.102702930E +01
4 Series Inductor 0.333822280 E +00 0.000000000E +00
5 Transformer 0.299560592 E +01 0.333822280E +00
6 Series Capacitor 0.509372234 E +00 0.000000000E +00
7 Transformer 0.500923341 E +00 0.199631344E +01
8 Shunt LC Tank 0.512264788 E +-00 -—0.494021088E +00
9 Transformer 0.503733765 E +00 0.198517564 E +01
10 Shunt L.C Tank 0.214866057 E +00 —0.697107911E +00
11 Transformer 0.827087114 E +00 0.120906248E +01
12 Series Inductor 0.345610142 E +00 0.000000000E -+00
13 Transformer 0.289343361 E +01 0.345610142E 400
14 Series Capacitor 0.534491897 E +00 0.000000000E +00
15 Transformer 0.616578329E +-00 0.162185395E +01
16 Shunt LC Tank 0.583650947 E +-00 —0.522037208 E 400
17 Transformer 0.786057566 E +-00 0.127217146 E +01
18 Shunt LC Tank 0.384586781 E +00 —0.677176595E +00
19 Transformer 0.125506894 E +01 0.796768982E +00
20 Series Inductor 0.199657887 E +00 0.000000000E -+00
21 Transformer 0.432682649E +01 0.231116270E +00
22 Series Capacitor 0.144781284 E —01 0.000000000E +00
23 Transformer 0.571940878 EE +01 0.174843247E +00
24 Shunt Capacitor 0.236143470E +00 0.000000000E +00
25 Transformer 0.921574279E +00 0.108509973E +01
26 Shunt Inductor 0.204733327E +00 0.000000000E +00
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Frequency response of unscaled WDF( 16blt).
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1 ZAd=xl WDF 8| Faba S (16912
Frequency response of scaled WDF (16 bit).
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B4 L.z -A33 3 (Dual -2 3127
L. scaling-sinusoidal input(Dual- 2 network).

Sampling Maximum Nois.e Sigr}al SNR SNR
Ferquency Input Variance Variance Improvement
125 KHz 0.22E—1 0.62E-8 0.31E—3 47.0
250 ~ | 0.11E—1 | 0.11E—7 | 0.79E—4 38.5
500 ~ 0.39E—2 0.35E—7 0.10E —4 24.5
1,000 ~ 0.13E—2 0.31E—6 0.61E—6 2.9
125 KHz | 0.88E+ 0 0.11E—6 0.24E+0 63.3 +16.3
250 ~ 0.88E+ 0 0.22E—~ 6 0.63E—1 54. 4 +15.9
500 ~ 0.88E+ 0 0.10E—5 0.16E—1 41.9 +17.5
1,000 ~ 0.88E-+0 0.91E—6 0.42E—2 36. 6 +33.7

ES L.2AI9%-43)d (Dual - 13127
L. scaling-sinusoidal input (Dual- 1 network).

Sampling Maximum Noisp Sigpal SNR SNR
Frequency Input Variance Variance Improvement
125 KHz 0.44E—1 0.82E — 8 0.56E -3 48.3
250 ~ 0.22E—1 0.30E — 7 0.14E—3 36.6
500 ~ 0.11E—1 0.99E — 7 0.35E—14 25.5
1,000 ~ 0.55E—2 0.10E — 5 0.72E—5 8.5
125 KHz 0.62E+ 0 0.1E —7 0.65E—2 55.3 + 7.0
250 ~ 0.62E+ 0 0.28E — 7 0.66E — 2 53.6 +17.0
500 ~ 0.88E+ 0 0.63E — 6 0.14E—1 43.2 +17.9
1,000 ~ 0.88E+ 0 0.70E — 6 0.14E—1 43.2 +34.7
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L. Scaling-sinusoid input ( Dual-1 network).
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