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Overview

WiLab — Wireless Communication Laboratory

Main research goals: FIR filters and their performance
Multistage architecture! What? Why? How?
Numerical results

Measurement examples on network analyzer
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Main research goals

Finite Impulse Response (FIR) for DVB-T/H modulators and
repeaters:
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Project and design: How? What
designer need?

Amplitude characteristic:

Magnitude [dB]

v

>

Af

Group Delay [GD] performance is not clearly always reported on
requirements plain!

Related to DVB-T system, designer has to consider it

- strong constraint!




Pass band signal: possible filtering
architecture

ADC PBF DAC

Low Pass Solution

Band Pass Solution

? LPF ?
[ apc cos(2mf,t) cos(2mf,t) . [oac L.
? LPF ?
-sen(2rf,t) -sen(2mfyt)
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Pass Band Solution

-} Filter Design & Analysis Tool - [untitled.fda *]
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Multi-stage filters: classic architecture
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Decimation basics

Downsampler
X(n X4(n l : s
( L M | a(n)

< f.' Problem: Periodic spectral
repetition closer than x(n)

Decimator

x(n) X4(N)
o H(f) » lM -

Solution: A FIR filter before to
avoid aliasing!

Multistage Decimator

X(n) X4(Nn)
" H1 () » lM' » HE{:ﬂ > lME e Hl{ﬂ — ll"u"l' —*
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Multistage filters

X(n) X4(Nn)
v H, (f) . ll‘u‘lI o H,(f) > iME sl H(f) | lh.r‘l,—*

This chain permits to minimize number of taps (and then
the area occupied on board) for strong requirements, but...

GROUP DELAY IS COMPLETELY FORGOTTEN!!

I: # di stadi ﬁ N: # di prese ﬂ Group Delay I
I _ i
%Z al H M4 Group Delay formula
i=1 [ —1
v o —2000gi0[\/5,05] - 13, 1 Number of Taps (REMEZ
- 14.6Af ) approssimation)
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Decimation factor: which is the right
order?
M=M M, M

We derive this formula to analyze which is the right order
for decimation factor:

5 A |3
g ==+ r i /
i=1 {_f —F o
A AL A A(I)
5 M4 Mi M2

MiMa--Mi_3
Group Delay Minimization Criteria:
Ajl(mxz,n,) < A_Jg(m,zn) <. < A[lgizin) < Ajl(m,aa.) My = H!_I (i)
=1~

| ITaar )
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Normalized Group Delay vs. First
Decimation Factor

Normalized group delay VS decimator factor [M = 30]
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Normalized Group Delay vs. First

and Second Decimation Factor

Decimation Factor M = 36

Number of stage I = 3
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Group Delay vs. Number of stage
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IF Filtering:
characterization through network analyzer

Network Analyzer

ENA - Agilent




On network analyzer

4 E5071C Netwo_rl\_( Analyzer
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amplitude characteristic
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Groud delay

Measured group delay = 4.86us
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Conclusions

o Multistage Filters: researches and studies have to be
done in order to find best compromise between taps and
group delay;

« DVBT2: group delay Is a strong requirements?

 Measurements and experiments have to be done to test
our criteria on FPGA board.

PAPER:
“‘On the Design of Multistage Decimators with Minimum Gr oup
Delay”, R.Soloperto, G.Pasolini and O.Andrisano, sub  mitted to

GLOBECOMZ2009
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Thank you for your attention!

for questions and discussions,
please contact:

Raffaele Soloperto
raffaele.soloperto@unibo.it
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