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Traditional Digital Up-Converter
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Up-sampling by
Zero Packing and Filtering
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Spectra Of Input, of Zero-Packed,
and of Low-Pass Filtered Zero-Packed Signal
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Spectra Of Input, of Zero-Packed,
and of Band Pass Filtered Zero-Pack Signal
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Polyphase Partition of Resampling Filter

H(Z) =§h(n)z—n

e

1-to-5

> C0 Cl C2 C3 C4 CS C6 C? C8 C9 C10 Cll C12 C13 C14_>
|\/|—1%_1
H(Z)=) > h(r+nm)z-m™
r=0 n=0
—] C, olo|Jofcoflo]Jo]Jo|Cc,O0]O0|0OfO
olo|Jofofco]0o]Oo]O]|CyO|O]O
c,lofo|o]Jo|c,/JofofOo|O |Cy,|lOfO »(+H—>
0O|CsJ0|O0]O]Oo]|CglOfO]O|O |CyulO
olofc,Jo]loflofo]|CsJO|O]|O]|O |Cy

P



—

Factor Delays and Rearrange
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Interchange M-Delays with M-to-1 Resample

Noble Identity:
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ﬁnterchange Filter and Resampler
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' Low-Pass Replaced by Band-Pass
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' M-Path, M-Channel Channelizer:

Spinners are in IFFT
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M-Point IFFT Supplies Phase Spinners to Form
Up Converters to all Multiples of Input Sample Rate
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I Heterodyne Input Signal a Small Frequency

Offset from DC: Channelizer Aliases DC to
Channel Center and offset signal from DC is
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4 Input Spectrum
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' Channel BW = Channel Spacing
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OPTION O

Sample Rate = Channel Spacing
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' Channel BW = Channel Spacing

OPTION 1

Sample Rate = Channel Spacing
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’ Channel Bandwidth = Channel Spacing
Sample Rate = Channel Spacing
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1-to-M/4 Resample in M-Path Filter
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' Modified M-Path Channelizer

Performs 1-to-M/4 Resampling
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Baseband Signal Can Be Heterodyned: -f<f . <+f.

~ : i | T Basband Hetérodyried to-
] SO e S i

05 0 05 15 .
i ! T BashanﬁHetérudandm'—
P S— T e N0

Bashand Heteradyned to
N DG—-f—--"4f ------------- .

2
~ | | . | . T'Basband Hetemdyned to]
R A Sl R [ NN St
100
2 15 1 05 0 05 1 15 2
U Bashand Heterodyned to = . = ! N 7
) . f=4 : i i 5 | |
% e G--S----- S e S e e SECEE R EEE R —
2 15 1 05 0 05 1 15 2

Normalized Frequency {fffc}




\/\

>? Mch [
Af
. P LK) A S(K+ATHK)
Shaping Af | Baseband g ' P T f
—>Iﬁt'tefa|"‘3 —»| offet || M-Point | . ; >
ntempoiator Oscillator : K ¥~
IF-T Ly k+Af
—>
chk+1) >
\/\_>
N
ch(k) :: S((k+1)+AF-1))*H(k+1)
> Y W 1)
Shaping Af [Basband N : kg
—p| Fiterand —p| Offset M-Point | . : =)
Inte polator Oscillator IFET . -~ k+1
> k+1-Af
1-Af >
plchk+ 1) >
\/_\_b
N
>% »chy [
Af _e
S((k+1)+Af-1
Shaping Af | Basband N S(k+éf) ) ((+)+( )
—p| Fiterand —p| Offet M-Point | . W g
Inte rpolator Oscillator . : :
IFT _ >
él-Af >
plchk+1) >
\/\_>




rf
Fine Frequency Offset
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Second Option: Wider Filter Rather Than 2-Filters
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Offset Spectra in Double Width,
50% Overlapped Channel Filters
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Channelized Spectrum
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Various Filter-Channelizer Configurations
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Dilbert, is it true that DSP
makes the world go around

but multirate signal processing

supplies the music for the ride?
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Is There any Doubt???
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' We are now Open For Questions




